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Abstract 

The genus Mesochaete Lindb. is known from tropical to temperate regions of the east coast of mainland 
Australia and Lord Howe Island. It includes two species, M. undulata Lindb. and M. taxiforme (Hampe) Watts 
& Whitel. Leaf size, leaf cell dimensions and aspects of leaf cross-sectional anatomy appear to be the most 
reliable morphological features to distinguish the species and new information is given in support of their 
retention as separate species. Incorrect statements in the Flora of Australia and other Australian treatments 
are rectified. As there are no previous illustrations of the sporophyte of M. taxiforme, or descriptions of the 
peristome and spores of either taxon, complete illustrations of the two Mesochaete species are presented with 
a supplementary description of the sporophyte and, where available, SEMs of peristomes and spores. One of 
the taxa, M. taxiforme, is represented by very little fruiting material. Consequently, only one sporophyte was 
sacrificed for the SEM work. Morphologically, peristomes and spores of both taxa appear almost identical. 

Introduction 

The genus Mesochaete, formerly placed in the family Rhizogoniaceae but now in the Aulacomniaceae (Goffinet 
et al. 2012), occurs primarily in subtropical and warm- to cool-temperate regions of eastern Australia. The 
relatively large plant size and the 4-ranked, complanate leaf arrangement are characteristic features. In the 
coastal ranges of eastern Australia both species occur in similar damp habitats, on soil or rock. 

Mesochaete taxiforme (Hampe) Watts & Whitel. is a tropical species occurring primarily in north and central- 
eastern tropical Queensland with one record as far south as the Border Ranges between Queensland and New 
South Wales. Mesochaete undulata Lindb., the type species for the genus, has been recorded from tropical 
north, central and south-eastern Queensland through eastern New South Wales and south to far eastern 
Victoria. It is also recorded from Lord Howe Island (Ramsay 1984, Meagher 2011). The ranges of both species 
overlap in northern Queensland (Fig. 4A, B). 

Brotherus (1904) considered the two species doubtfully distinct, synonymising M. taxiforme with M. undulata. 
In 1942, Dixon, being apparently unaware of the existence of M. taxiforme, described M. grandiretis Dixon as 
having much larger leaf laminal cells than M. undulata. Stone (1983), in her revision of the genus in Australia, 
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reduced M. grandiretis to synonymy with M. taxiforme. The distinctions between M. taxiforme and M, 
undulata are the larger plant size, larger size of leaves and leaf laminal cells, and differences in the perichaetial 
leaves. Several statements in the descriptions of the genus and species which appear in the Flora of Australia 
treatment (Gilmore 2006,2012) and in Meagher (2009) contain errors. Consequently, we include here revised 
descriptions of the genus and species based on Lindberg (1870), Hampe (1876), Brotherus (1904,1924), Dixon 
(1942), Stone (1983) and our own observations. 

Clarification of Type specimens 

Historically, the typification of the genus is confused. Stone (1983) listed 2 citations, [Brotherus 1904; Dixon 
1941]. There is also confusion in common on-line digital literature sources (e.g. Tropicos, AUSMOSS). 

The citations from Tropicos read: 

Mesochaete Lindh. Journal of the Linnean Society, Botany 11: 463.1870. 

T: Mesochaete undulata Lindb. 

Mesochaete undulata Lindb., Ofversigt of Fdrhandlingar Kongl Svenska Vetenskaps-Akademien 12: 70.1870. 

References: Lindberg, S. 0.1870. Contributions to British bryology. /. Linn. Soc., Bot. 11: 460-468. 

The publication date for M. undulata should be 1871 (see title page of the volume). Whilst the paper indicates 
it was read in 1870, under Article 30.1 of the International Code of Nomenclature, “publication is not effected 
by communication at a public meeting, only by paper publication”. 

The citation from AUSMOSS reads: 

Mesochaete Lindb.,/. Linn. Soc., Bot. 11: 463 (1870). 

Both of these citation sources are thus incorrect and the true publication year of both genus and species should 
be the 1870 Swedish publication, not the 1871 publication in /. Linn. Soc. Bot. 11. 

Discussion 

The genus Mesochaete is dioicous and the vegetative morphology of the species is outlined in Scott and Stone 
(1976), with a fuller description of both species in Stone (1983). The gametophytes of both have been illustrated 
in Stone (1983) and the two species are differentiated on size of the plants, leaf size and cell dimensions. A 
fertile shoot of M. undulata is illustrated in Meagher (2009). 

Sporophytes have only been described and illustrated previously for M. undulata (Scott and Stone 1976; 
Meagher 2009) although Stone (1983) reported sporophytes for M. taxiforme in one collection [I.G.Stone 
15772 (MEL-2233235)] (R Milne pers. comm.)]. The sporophyte of M. taxiforme was described as having a 
longer seta with larger capsules similar to but more arcuate than those of M. undulata, but no illustration was 
provided. 

Of the forty specimens of M. taxiforme recorded in the Atlas of Living Australia database [www.ala.org.au 
accessed May 2015] only one at MEL (see above) collected by Stone, has sporophytes. Recently, a number of 
M. taxiforme plants bearing sporophytes were located intermixed with specimens of Orthomnion elimbatum 
(Nog.) T.J.Kop. from North Queensland in a collection made near the top of Mt Lewis (25°49’S, 139°21’E) by 
Ben van Zanten in 1968 [B.O.Van Zanten 68 1143 NSW ex GRO]. 

Characteristics of the genus and species were summarised by Gilmore (2006, 2012) in his Flora of Australia 
treatment, albeit with several incorrect features. Stone (1983) provided a description of the calyptra although 
Gilmore stated that the “calyptra was not seen”. His description of the peristome of Mesochaete is misleading, 
particularly the peristome being described as papillose. The exostome is clearly trabeculate on the outer face 
and only papillose on the inner face while the endostome is smooth. However in the generic description above 
it is stated that the inner surface of the exostome is “trabeculate papillose”. Meagher (2009), in his discussion 
of M. undulata in Victoria: stated incorrectly “Peristome single, comprising 16 long, narrow, incurved teeth”. 
However, as the exostome appears to be rather fragile and easily broken, the peristome could appear to be single. 

In both species, spores are of similar ornamentation and size. Gilmore’s (2006,2012) description of the spores 
as “smooth” is incorrect. In fact, the spores are conspicuously ornamented on the distal face with verrucose to 
vermicular-verruculose ornamentation (Eig. 3), but with less ornamentation on the proximal side, at least on 
immature spores. 
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As there are no previous illustrations of the sporophyte of M. taxiforme, nor accurate descriptions of the 
peristome and spores of either taxon, illustrations of the two Mesochaete species are presented here. These 
include the sporophytes of both species (Figs 1,2) with a supplementary description of the sporophytes, SEMs 
of spores (Fig. 3). Comparative morphological characteristics of the two species are summarised in Table 1. 

Brotherus (1904) considered the two species doubtfully distinct. Stem length varies considerably in both 
species due to environmental influences. In the fertile specimens examined, the seta of M. taxiforme is slightly 
longer, but we do not consider variation in seta length as significant and not a definitive feature. No significant 
differences in capsule size or shape between the two recognised taxa were observed. The peristomes are also 
virtually identical with only subtle differences in spore ornamentation and no significant differences in spore 
size. 

In the absence of sporophytes, differences in leaf size and leaf cell size, sectional anatomy of the leaf border, 
and costal structure appear to be reliable distinguishing features. Other useful differentiating features include: 
(1) perichaetial leaves, larger with the apex acuminate and coarsely dentate in M. undulata (Fig. 1); smaller, 
with the apex long, setaceous and twisted in M. taxiforme (Fig. 2); (2) the number of cells in the width and 
depth in transverse section of the leaf border (Table 1); (3) costal structure, particularly the juxtacostal cells; 
(4) stem sectional anatomy, specifically the number of rows of outer cortical cells; (5) colour and general 
appearance when dry. 

David Meagher {pers. comm.) has carried out preliminary molecular analyses in Mesochaete based on chloroplast 
loci. The results provide evidence supporting the distinctness of these two taxa. Additional molecular studies 
and chromosome data for M. taxiforme [n = 10 in M. undulata; Ramsay 1974] to check for possible polyploidy 
could be useful. 

Mesochaete Lindb., Oefvers. Fork. Kongl Svenska Vetensk.-Akad. 12: 70.1870. 

Type: Mesochaete undulata Lindb. 

Dioicous. Plants large, 4-8(-14) cm in length, shoots 3-10 mm wide including leaves, often forming small or 
spreading clumps, yellow-green to dark green, shoots complanate with closely imbricate leaves. Stems stiff, 
simple or with occasional short branches, reddish-black in the lower parts, becoming paler above, somewhat 
tomentose at the base; sometimes producing rhizoids and becoming attached at shoot apex; in section with 
a well-developed central strand. Leaves in 4 rows, oblong-ovate, ± crisped when dry, asymmetrical, with a 
prominent marginal border of several layers of narrow elongate cells, margins undulate, denticulate above 
with single multicellular teeth; apical leaves often deciduous; costa strong, dividing the leaf longitudinally into 
two unequal halves, wider in the base and gradually tapering to the apex, shortly excurrent, merging with 
marginal teeth to form a toothed, cuspidate apex; in transverse section with 2 rows of median deuter cells, 
adaxial and abaxial stereid bands, an outer adaxial and abaxial layer of thinner-walled cells. Lamina cells small, 
isodiametric, irregularly hexagonal to quadrate or wider than long, those in the base slightly longer. Axillary 
hairs 2-4 cells long. Perigonia gemmiform, borne in axils of leaves on male shoots. Perichaetia sessile in axils 
of leaves in mid-region of female shoots. Perichaetial leaves all similar in size, much smaller than stem leaves, 
triangular-lanceolate, bordered with marginal teeth; costa strong, percurrent or ending below, or in, the apex. 
Setae dark red-brown below, paler above. Capsules elongate, strongly grooved when mature, almost straight to 
curved, suberect to almost horizontal. Operculum short-conic with a rounded apex. Calyptrae readily lost from 
young sporophytes, narrow, tubular, slightly curved, tapering gradually to the tip, entire at the base. Peristome 
double: exostome trabeculate on outer surface, trabeculate-papillose on the inner surface; endostome about 
equal in height to exostome, smooth. Spores small, distal surface vermicular-verruculose to verrucose, 8-12pm 
in diameter. 

Key: the two taxa may be separated as follows: 

Mid-stem leaves 2.5-4.5mm long; laminal cells 10-13pm; marginal border 3-5 cells wide, 
2-3 cells thick; juxtacostal cells not differentiated; perichaetial leaves c. T2 length of stem leaves. 
apex acuminate.M. undulata 

Mid-stem leaves 3.3-8.5mm long; laminal cells 20-25pm; marginal border 5-10 cells wide, 
4-6 cells thick; juxtacostal cells differentiated; perichaetial leaves small, c. 1/5 length of 
stem leaves, apex long setaceous, twisted.M. taxiforme 

Note: Details of specimens and localities for M. undulata and M. taxiforme, are now readily accessible from 
internet resources such as http://www.avh.chah.org.au or http://www.ala.org.au. In some cases, identifications 
may need confirmation. 
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Table 1. Comparison of morphological features of Mesochaete undulata and M. taxiforme. Data from Stone (1983) and 
observations from present study. 

Character M. undulata M. taxiforme 

Appearance when dry Leaves slightly crisped, not twisted Leaves strongly crisped and twisted 

Stem length 1.0-6.0 cm 4.0-14.0 cm 

Stem outer cortex c. 2 cells thick 2-4 cells thick 

Stem leaves 2.5-4.5 mm long 3.3-8.5 mm long 

Leaf laminal cells (8-)10-13(-15) pm (15-)20-25(-30) pm 

Costal cells 5-8 pm wide 8-15 pm wide 

Juxtacostal cells Not differentiated Differentiated 

Leaf border: 

- Surface view 3-5 cells wide 5-10 cells wide 

- Cross section 2-3 cells deep 4-6 cells deep 

Perigonial leaves c. 1.5 mm long, apex acute c. 2 mm long, apex finely acuminate twisted 

Perigonial leaf upper cells 15-20 X C.7 pm 45-70 X 12-15 pm 

Perigonial leaf basal cells 30-40 X c. 10 pm 45-50 X 12-15 pm 

Perichaetial leaf length Longer (half stem leaf) Shorter (one fifth stem leaf) 

Perichaetial leaf apex Acuminate, coarsely dentate Long, setaceous, twisted 

Seta length 15-18 mm 22-25 mm 

Capsule length 4.8-5.5 mm 5.0-6.0 mm 

Spore size 8-12 pm 8-12 pm 

Spore ornamentation Verruculose to vermicular-verruculose Verruculose to vermicular-verruculose 

Amended descriptions of Mesochaete species 

Mesochaete undulata Lindb., Ofvers Fork. Kongl. Svenska Vetensk.-Akad. 12: 70.1870. 

Type: Australia, New South Wales, New England: ? F. von Mueller date unknown. Lindberg cites type from 
MEL but no specimen is currently located there. 

Illustrations: Brotherus (1924) Fig. 380 p. 431; Scott & Stone (1976) plate 60 p. 323; Stone (1983),/. BryoL 12: 
facing page 354, plate If, 355 Fig. 2a. 

Dioicous. Shoots complanate with closely imbricate leaves, to ca. 6 cm in length, to ca. 1 cm wide, simple or 
with occasional short branches; pale to dark green; leaves ± undulate when moist, somewhat undulate and 
crisped when dry. Stems in transverse section with an outer cortical region of smaller cells l-2(-3) rows wide. 
Leaves 2.5-5.0 mm long, asymmetrically divided by costa, with a strong multi-layered marginal border of 
3-5 rows of elongate cells, 2-3 cells thick, margins denticulate in upper half, often more so on the broader half 
of the lamina. Laminal cells small, isodiametric to irregularly hexagonal, mostly equidimensional, occasionally 
some cells oblate, mid laminal cells (8-)10-13(-15) pm long. Juxtacostal cells not differentiated. Costa shortly 
excurrent, in transverse section with cells of outer adaxial and abaxial layer ca. 5-8 pm wide. Perichaetial 
leaves 1.0-2.0 mm long, triangular-lanceolate with margins entire to weakly denticulate, innermost leaves with 
an ovoid sheathing base sharply contracted to an acuminate apex with the margin in the shoulder region 

irregularly coarsely dentate. Setae 15-30(-35) mm long. Capsules erect to inclined, cylindrical, slightly curved, 
4.8-5.5 mm in length, deeply grooved when mature and dry. Operculum bluntly conic. Peristome double, 
500-800 pm in length: exostome closely trabeculate on outer surface, inner surface papillose (not trabeculate 
papillose); endostome of equal height, smooth, with a membranous base extending about half the length, the 
segments keeled above. Spores 8-12 pm in diameter, verruculose to vermicular-verruculose. Chromosome 
number n=10 (Ramsay 1974: 316). Fig. 1. 

Notes: Stone (1983) and many others have variously mis-cited the specimens from the Flecker herbarium, 
of which the bryophytes were sent to CANB in 1981. Such specimens can be hard to locate on AVH due to 
a variety of mis-interpretations. The citations for M. taxiforme are better given as “H. Flecker NQNC 1225” 
(CANB 362291.1), “S. Egan NQNC 1932” (BRI: AQ 0760336) and“H. Flecker NQNC 2351” (BM 001086928). 
This citation method seems to have been adopted by BRI, although CANB use a different system - they 
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use “collector s.n.” and place “CAIRNS No in the notes field. (See Clarkson, 1990). The current known 
distribution of M. undulata (QLD, NSW, LHI, VIC) is given in Fig. 4A. 

1.0 mm 1.0 mm 
C-D-E 100 pm 

iXPCdoPo) 

100 pm 
J -M 

5.0 mm 

Fig. 1. Mesochaete undulata Lindb. A. Plant with sporophyte, drawn moist; B. Stem leaf; C-E. Perichaetial leaves; F. Cells 

of apex of stem leaf; G. Mid-lamina marginal cells of stem leaf; H. Cells of shoulder region of perichaetial leaf (C); I. Cells 

of shoulder region of perichaetial leaf (D); J. Costal section from mid-lamina region of stem leaf; K. Section of leaf 

marginal border from lamina region of stem leaf; L. Costal section from lower part of stem leaf; M. Section of leaf margin 

from lower part of stem leaf Scale bars: 5 mm for plants (A); 1 mm for leaves (B-E); 100 pm for leaf sections (F-M). 

Drawn from H.Streimann 38196 (HO-110794). Scale Bars: 5 mm for plants, capsules and leaves; 100 pm for sections. 
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Fig. 2. Mesochaete taxiforme (Hampe) Watts & Whitel. A. Plant with sporophyte, drawn moist; B. Shoot drawn dry; 

C. Mid-stem leaf; D. Perichaetial leaves; E. Cells of leaf apex; F. Mid-lamina marginal cells of stem leaf; G. Section from 

costa to margin at mid-leaf; H-I. Costal sections mid-leaf; J. Costal section from near leaf base; K. Part section of stem. 

A and D drawn from: Queensland: Mount Lewis, B.O. van Zanten 03: vii: 1968 (NSW ex GRO). B-G and J-K from LH. 

Cave 521 (HO-539629). Scale Bars: 5 mm for plants, capsules and leaves; 100 pm for sections. 

Mesochaete taxiforme (Hampe) Watts & Whitel., Proc. Linn. Soc. New South Wales 30 (Suppl.): 150.1906. 

Basionym: Rhizogonium taxiforme Hampe, Species muscorum novas ex Herbario Melbourneo Australiae. 
Linnaea 40: 313.1876. 

Type: Queensland: Johnstone River; W. Hill 293; Holo: BMOO1086926; Iso: MEL1000518A 
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Mesochaete grandiretis Dixon, Proc. Roy. Soc. Queensland 53: 31 1942. 

Type: Queensland: Platypus Creek, Cairns, H. Flecker 1225, 3 Jan 1936 Holo: BM; Iso: CANB; Baron Gorge, 
Kuranda, S. Egan NQNC 1932 Para: BM, BRI; Burrows Creek, Cairns, H. Flecker NQNC 1225, H. Flecker 
NQNC 2351 Para: BM. 

Illustrations: Stone (1983) /. Bryol 12: p. 353 Fig 1; facing p. 354 plate 1 a-e; Fig 2 i-1. 

Dioicous. Shoots complanate with closely imbricate leaves, very variable in length, 3-8(-14) cm long, 0.8-1.2 cm 
wide with leaves, simple or with scattered branches, pale to dark green, strongly undulate and crisped when 
dry. Stems in transverse section with an outer cortical region of smaller cells (2-)3—4 rows wide. Leaves 

3.3-8.5 mm long with a strong multi-layered marginal border of elongate cells 5-10 rows wide, 4-6 cells thick, 
asymmetrically divided by costa; margins denticulate in upper half of lamina. Laminal cells isodiametric to 
irregularly hexagonal, occasionally some cells oblate, mid laminal cells (15-)20-25(-30) pm long. Juxtacostal 
cells differentiated, irregularly arranged, rectangular and larger than laminal cells. Costa shortly excurrent, in 
section cells of outer adaxial and abaxial layer ca. 8-15 pm wide. Perichaetial leaves 1.0-2.8 mm long, triangular- 
lanceolate with margins smooth to denticulate, innermost leaves triangular lanceolate with an acuminate 
denticulate apex. Setae 20-25 mm long. Capsules erect to inclined, cylindrical, slightly curved, 5.0-6.0 mm 
in length, deeply grooved when mature and dry. Operculum bluntly conic. Peristome double, 500-800 pm 
in length: exostome closely trabeculate on outer surface, inner surface trabeculate-papillose; endostome of 
similar height, smooth, with a basal membrane extending about half the length and the segments keeled above. 
Spores 8-12 pm in diameter, verruculose to vermicular-verruculose. Chromosome number unknown. Fig. 2. 

Distribution: The current known distribution of M. taxiforme is shown in Fig. 4B. 

Fig. 3. Scanning electron micrograph of spores of Mesochaete taxiforme. Those of M. undulata are similar in size and 

ornamentation. 
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Fig. 4. Distribution of Mesochaete species in Australia; A. M. undulata; B. M. taxiforme (Data from Atlas of Living 

Australia). 

Acknowledgments 

We are most grateful to Audi Cairns for bringing to our attention some additional definitive morphological 
information and to David Meagher for access to unpublished molecular data enabling confirmation of the two 

distinct species in the genus Mesochaete. The comments of an anonymous referee who pointed out historical 
inaccuracies in the citation of publication dates for Mesochaete type and confusion around the citation of critical 
specimens from the Flecker Herbarium have helped considerably in removing some historical inaccuracies 
and ambiguities. 

References 

Atlas of living Australia (http://www.ala.org.au) accessed September 2016. 
Australia’s Virtual Herbarium (http://avh.chah.org.au/) accessed September 2016. 
Brotherus VF (1904) Musci. In: Engler A, Prantl, K (eds.) Die naturlichen Pflanzenfamilien. 1(3): 621. (Leipzig) 
Brotherus VF (1924) Musci. In: Engler A, Prantl K (eds.) Die naturlichen Pflanzenfamilien. Aufl. 2,10:430-431. 

(Leipzig) 

Clarkson JR (1990) Hugo Flecker and the North Queensland Naturalists’ Club. In: Short, PS (ed.) History of 
Systematic Botany in Australasia. (Australasian Systematic Botany Society Inc.). Pp. 171-178. (Melbourne) 

Dixon HN (1942) Additions to the mosses of North Queensland. Proceedings of the Royal Society Queensland 
53:31. 

Gilmore SR (2006) Flora of Australia 51: Mosses 1: 358-359. Rhizogoniaceae: Mesochaete (ABRS &: CSIRO 
Publishing, Canberra & Melbourne) 

Gilmore SR (2012) Australian Mosses Online 36 Rhizogoniaceae (http://www.anbg.gov.au/abrs/Mosses_ 
Online/Rhizogoniaceae_Mesochaete.pdf) 

Goffmet, B., W.R Buck and A. J. Shaw 2012 Moss Classification at the Rank of Genus and Above. Bryophyte Biology, 
2nd ed. Cambridge University Press: http://www.eeb.uconn.edu/people/goffinet/Classificationmosses.html 

Hampe E (1876) Musci Novi Museu Melbournei. Continuo. Linnaea 40: 301-326. 
Lindberg, S. O. 1870. Nya mossor. Ofversigt of Fdrhandlingar Kongliche Svenska Vetenskaps-Akademien 12: 

70-84. 

Meagher D (2009) Studies on Victorian bryophytes. 10. The genus Mesochaete Lindb. Victorian Naturalist 126: 
160-162. 

Meagher D (2011) Three interesting bryophyte records from Australia. Australasian Bryological Newsletter 59: 
10-11. 

Ramsay HP (1974) Cytological studies of Australian Mosses. Australian Journal of Botany 22:293-348. 
Ramsay HP (1984) Mosses of Lord Howe Island. Telopea 2: 555. 
Scott GAM, Stone IG (1976). The Mosses of Southern Australia. Academic Press, Cambridge 
Stone IG (1983) A re-evaluation of the species of Mesochaete Lindb. (Rhizogoniaceae). Journal of Bryology. 12: 

351-357. 

Manuscript received 31 August 2017, accepted 4 December 2017 



Volume 21: 9-17 

Publication date: 4 April 2018 

dx.doi.org/10.7751/telopea11093 

Telopea 
Journal of Plant Systematics 

The Royal 
Botanic Gardens 

& Domain Trust 

plantnet.rbgsyd.nsw.gov.au/Telopea • escholarship.usyd.edu.au/journals/index.php/TEL • ISSN 0312-9764 (Print) • ISSN 2200-4025 (Online) 

Reinstatement of Goodenia pritzelii Domin (Goodeniaceae) 
from the north Kimberley and description of G. oenpelliensis 

as a new species from the Northern Territory 

Russell L. and Matthew D. Barrett^'^'^ 

^Australian National Herbarium, Centre for Australian National Biodiversity Research, National Research Collections 

Australia, CSIRO, GPO Box 1600, Canberra 2601, Australian Capital Territory 

^Botanic Gardens and Parks Authority, Kings Park and Botanic Garden, West Perth, 6005, Western Australia 

^Western Australian Herbarium, Department of Parks and Wildlife, Locked Bag 104, Bentley Delivery Centre, 

Western Australia 6983 

^School of Plant Biology, Faculty Science, The University of Western Australia, Crawley, 6009, Western Australia 

^Present address: National Herbarium of New South Wales, Royal Botanic Gardens and Domain Trust, Sydney, 

Mrs Macquaries Road, Sydney 2000, New South Wales 

^Author for correspondence: russell.barrett@rbgsyd.nsw.gov.au 

Abstract 

Two species of annual Goodenia from Tropical Australia are investigated. Based on re-examination of types 
in conjunction with recently collected material, Goodenia pritzelii Domin is reinstated as a poorly known 
species from the north Kimberley region of Western Australia. Goodenia pritzelii is known only from four 
collections, one of which is the type, and is clearly allied to G. arachnoidea Carolin, which grows sympatrically 
with G. pritzelii in one location. The new species G. oenpelliensis R.L.Barrett belonging to sect. Amphichila is 
described, and is known from a single collection near Oenpelli in the Northern Territory. 

Introduction 

The flora of northern Australia remains relatively poorly known and undescribed species, particularly 
herbaceous annuals, are discovered on a regular basis (e.g. Barrett and Barrett 2015a). This largely relates to the 

remote nature of tropical Australia and difficulties with access during the summer monsoon when many annual 
species are fertile (Barrett 2015). In a paper describing three new Goodenia Sm. species from the Kimberley 
region of Western Australia, Barrett and Barrett (2015b) drew attention to two names of uncertain application, 
G. heterochila van racemosa Benth. and G. pritzelii Domin. While they suggested both are homotypic synonyms 
and that G. pritzelii be reinstated, they left its status unresolved until a type specimen could be examined. 

© 2018 Royal Botanic Gardens and Domain Trust 
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Goodenia heterochila var. racemosa was described by Bentham (1869), who cited the type from Camden 
Harbour in the Kimberley region (MEL0023798). Domin (1929) later recognised this taxon at specific rank, 
introducing the epithet G. pritzelii to avoid the preoccupied name G. racemosa F.Muell. Although G. heterochila 
var. racemosa and G. pritzelii are one and the same, during his recognition of the latter, Domin, having not 
examined the type specimen himself, inadvertently introduced confusion in the concept of the species by 
citing a specimen from the Pilbara region, collected between the Ashburton and Yule Rivers {Clement s.n.). 
Several Clement collections from this expedition are held at K, and images were seen for this study, however it 
is difficult to be certain which specimen(s) Domin based his descision on, given the broad collection locality 
and lack of a unique collection number. 

The Clement collection may refer to G. microptera F.Muell. based on the silvery indumentum described by 
Domin (1929). A collection by W.V.Fitzgerald 93 from Port Hedland (K000215972), was initially identified 

as G. heterochila var. racemosa by C.A.Gardner (who probably matched it to the Clement specimen while 
visiting K), and was subsequently redetermined as G. microptera by R.Carolin. Another possibility is that 
Domin (1929) was identifying G. pritzelii with the type collection of G. lasiophylla K.Krauss (K000216037, 
K000216038; now treated as a synonym of G. forrestii F.Muell.); although both species bear a superficial 
resemblance, G. lasiophylla is readily distinguished from G. pritzelii by its prominent glandular hairs on the 
calyx and more prominently lobed leaves. No Goodenia specimens matching MFF0023798 are known from 
the Pilbara region, therefore it is unlikely that any Clement collection matches MFF0023798. The inclusion of 
the Clement specimen under G. pritzelii by Domin was probably based on Diels & Pritzel’s (1905) concept of 
G. heterochila var. racemosa who applied the name to a different specimen from the Pilbara, near Roebourne 
in April 1901 {Diels 2793, cited by Krause (1912) at B but the specimen cannot be located, and is therefore 
possibly destroyed). It is unlikely that Diels or Pritzel saw the type specimen of G. heterochila var. racemosa and 
more likely that they based their concepts on its original description by Bentham (1869). 

Following the description of G. pritzelii, Roger Carolin initially determined the MFF0023798 specimen as 
G. odonnellii F.Muell. in 1970, and later, he synonymized G. pritzelii with G. microptera (Carolin 1992), but 
without justification. We find that this specimen is neither G. odonnellii nor G. microptera based on differences 
in corolla shape and indumentum. Compared to G. odonnellii, the MFF0023798 specimen has sepals that are 
broader and an indumentum over most of the plant that is more dense; furthermore, the flowers are axillary in 
appearance since most bracts are large and scarcely differentiated from the leaves (though the leaves become 
bract-like towards the inflorescence apex), whereas G. odonnellii has a racemose inflorescence with leaf-shaped 
bracts. The MEF0023798 specimen has equally-winged upper corolla lobes whereas G. microptera (as well as 
G. maretensis) has inner wings of the upper corolla lobes reduced relative to the outer wing. 

As MEF0023798 does not resemble any other specimens of Goodenia, we conclude that G. heterochila var. 
racemosa represents a species-level taxon distinct from all other currently-recognised Goodenia species, and 
consequently, we reinstate G. pritzelii and provide a detailed description that differs from Domins (1929) original 
concept of G. pritzelii. In addition, we also provide a description of G. oenpelliensis R.F.Barrett, which is based 
on a collection originally incorporated under G. pumilio R.Br. While only known from a single collection, this 
taxon is considered sufficiently distinct from all other species of Goodenia sect. Amphichila DC. It is hoped that 
the descriptions of both species will encourage further collection of small annual Goodenia species in Northern 
Australia. 

Materials and Methods 

Measurements were made with digital callipers certified accurate to 3/100**^ mm. MEF0023798 was compared 
to collections of all aforementioned taxa and other possibly related Goodenia species at MET, and macro 
images of the type were compared with collections at CANB and PERTH. Three recent collections at PERTH 
from the vicinity of the type collection are a good match for the type specimen of G. heterochila var. racemosa, 
and corroborate our interpretation of character states. The description of G. pritzelii presented here is based 
on examination of the type specimen MEE0023798 (consisting of two young plants and two portions of a stem 
from another plant) and three more recent PERTH collections. The type specimen appears to have mostly 
young leaves, and while it possesses flowers, no fruit has developed, making a comprehensive description of 
reproductive characters impossible from this specimen alone. Fruiting material is described from more recent 
collections, as well as increasing the size range for other characteristics relative to the type collection. The 
description of G. oenpelliensis is based on the type collection, with sheets at CANB, MEL, NSW and PERTH 
measured to form the description. 
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Taxonomy 

Goodenia pritzelii Domin, Biblioth. Bot. 22(89): 1196 (1929); Goodenia heterochila F.Muell. van racemosa 
Benth., Fl Austral 4: 71 (1869). 

Diagnosis: Distinguished from other north-western Australian Goodenia species by the following combination 

of characters: Annual herb. Indumentum essentially monomorphic, hirsute (long unicellular, appressed 
to spreading to erect, tubercle-based, eglandular hairs), very dense on new growth, sparse to moderately 
dense on older growth, 0.25-1.25(-1.6) mm long on stems. Sepals linear to lanceolate, 2.6-5.3 mm long, 
0.2-0.8 mm wide, distinctly flattened. Indusium base sunken adaxially, with scattered, appressed pubescent 
hairs 0.2-0.3 mm long in the depressed area, abaxial surface with a patch of short hairs 0.2-0.3 mm long below 
the orifice. 

Type: Camden Harbour, Western Australia, [1860s,/. Martin], herb. F. Mueller (holo: MEL0023798!). 

Spreading to prostrate (erect when young), annual to 0.15 m high, to 0.8 m wide. Indumentum monomorphic 
(except for a small patch of crisped hairs on the corolla spur), hirsute, (long unicellular, appressed to spreading 
to erect, tubercle-based, eglandular hairs), very dense on new growth, sparse to moderately dense on older 
growth, 0.25-1.25(-1.6) mm long, 0.03 mm wide on stems. Leaves all cauline, ovate, broadly oblanceolate 
or narrowly obovate (narrowly ovate when young); lamina 21-45 mm long, 8.5-18 mm wide, flat, margins 
dentate except near the base (a single leaf with four prominent lobes towards the base), not recurved, midrib 
obscure adaxially, prominent abaxially, apex acute to obtuse, dried brownish green, weakly discolorous, paler 
abaxially, adaxial and abaxial surfaces sparsely to moderately densely hispid, slightly denser abaxially, very 
gradually tapered at the base (not auriculate); petiole 11-23 mm long on seedling (basal) leaves, only 1-3 mm 
long on mature (upper cauline) leaves; leaves becoming smaller and petioles shorter distally, eventually 
bract-like along the inflorescence. Inflorescence a terminal (or occasionally lateral) leafy raceme >22 cm long, 
most flowers solitary in axils of leaf-like bracts, but sometimes a few terminal flowers in bract axils, axis 
straight rather than zigzag; ultimate bracts leaf-like, ±sessile, entire, 7-10 mm long, 0.9-3.8 mm wide; pedicels 
12-28 mm long, not articulate, ebracteolate, densely strigose, hairs finer than on stems. Calyx 1.4-2.6 mm 

long, densely hirsute; sepals linear to lanceolate, 2.6-5.3 mm long, 0.2-0.8 mm wide, distinctly flattened, with 
moderately dense, stiffly spreading hairs on all surfaces (c. 0.01 mm wide). Corolla yellow, 6.1-9.1 mm long, 
veins prominently purple outside (when dry), with simple, spreading hairs 0.3-0.6 mm long outside; appearing 
glabrous in throat (a few short hairs inside at the base of the tube); tube 1.3-2.5 mm long, enations absent, 
corolla pouch shallow, with dense crisped hairs 0.15-0.25 mm long outside; lobes narrowly to broadly winged, 
the 2 adaxial (upper) lobes separated lower than the abaxial lobes and ±equally winged, lobes 2.2-2.9 mm 
long including auricles, inside wing broadly triangular, 0.5-0.7 mm wide, 0.7-1.2 mm long (to top of auricle), 
outside wing 0.45-0.5 mm wide, 0.8-1.0 mm long; abaxial (lower) lobes 3.6-5.7 mm long (including fused base 
above tube; individual lobes 1.1-2.9 mm long excluding wings), wings 0.6-0.8 mm wide, 0.7-1.8 mm long. 
Stamen filaments 2.1-2.7 mm long; anthers 0.8-1.24 mm long. Style 3.4-5.1 mm long, sparsely hairy, hairs 
0.2-0.3 mm long; indusium longer than broad, broadly ovate, entire, 1.2-1.6 mm long, 1.0-1.2 mm wide, not 
notched, base sunken adaxially, with scattered, appressed pubescent hairs 0.2-0.3 mm long in the depressed 
area, abaxial surface with a patch of short hairs 0.2-0.3 mm long below the orifice, the orifice densely ciliate, 
hairs uniform in length 0.12-0.24 mm long. Ovules 4, very compressed in bud. Capsule obovoid, 4.1-5.8 mm 
long, hirsute. Seeds elliptic, 4.0-4.9 mm long, 2.3-3.0 mm wide, 0.6 mm thick, obscurely verrucose, shining, 
brownish yellow, wing obsolete or to 0.2 mm wide. Figs 1,2a, c, e. 

Distribution and habitat: The type location is ‘Camden Harbour. Also known from the Sale River, Artesian 

Range and southern Prince Regent National Park, from sand over sandstone or sandstone pavements, often 
under or near rock overhangs, or in open shrubland with Buchanania oblongifolia, B. sp. West Kimberley 
{R.L. Barrett 1099), Calytrix aff. exstipulata, Arivela aff. tetrandra, Cyperaceae, Goodenia psammophila, 
Heliotropium sp., Mitrasacme nidulifera, Owenia vernicosa, Spermacoce sp., Terminalia sp. and Zorniaprostrata. 

Phenology: Flowering and fruiting recorded for January and May. 

Conservation status: Goodenia pritzelii is to be listed as Priority Two under Conservation Codes for Western 
Australian Flora (A. Jones, DBCA, pers. comm.). Known only from four locations, one on the edge of the 

Prince Regent National Park. It must be regarded as Data Deficient as the area in which it is known remains 
poorly surveyed (lUCN 2001). 

Etymology: The species epithet recognises the contribution of Ernst Georg Pritzel to the systematics of 

Western Australian Goodeniaceae (in Diels and Pritzel 1905). 
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Additional specimens examined: Western Australia: Upper Sale River, 29 Jan 1999, M.D. Barrett MDB656 
(CANB, DNA, K, MEL, NSW, PERTH); South arm of Bachsten Creek Gorge, 31 Jan 1999, M.D. Barrett 

MDB696 (PERTH); Grasswren Gully, Artesian Range, 28 May 2013, H. Dauncey H686 (PERTH). 

Notes: Morphological similarities suggest a relationship between G. pritzelii and G. arachnoidea Carolin for 
which comparative photos are presented (Fig. 2b, d, f). The two taxa share a dense hirsute indumentum of 
eglandular hairs, dentate to lobed and non-auriculate leaves, leafy inflorescences, long ebracteolate peduncles, 
linear hispid sepals, yellow corolla and thick seeds. Goodenia pritzelii has an appressed to spreading to erect 
indumentum of stiff hairs (vs appressed to spreading indumentum of crisped, recurved or contorted tangled 
hairs in G. arachnoidea); sepals distinctly flattened (vs sepals filiform to slightly flattened); indusium with a 
patch of short hairs on the adaxial surface (vs usually glabrous, occasionally a few hairs); indusium with a patch 
of short hairs on the abaxial surface (vs a long tuft of beard-like hairs on the abaxial surface). 

A number of other species, such as G. brachypoda (EMuell. ex Benth) Carolin, G. forrestii, G. hispida R.Br., 
G. muelleriana Carolin, G. odonnellii, and G. stellata Carolin are superficially similar, and have potentially been 
confused with G. pritzelii by earlier authors, but based on our studies, they are not closely related. G. odonnelli is 
± glabrous or has a sparse (vs dense) indumentum, pedicels to 40 mm long (vs to 28 mm long), sepals 1-2 mm 
long (vs 2.6-5.3 mm long) and dense hairs (vs ±glabrous) in the throat of the corolla, and a characteristic 
indusium notched at the apex when viewed from above (vs not notched). The leaves of G. odonnellii are only 
dentate towards the apex, or if lobed, then more deeply lobed throughout (vs a few lobes at the base). Goodenia 
forrestii has more deeply-lobed leaves (vs few lobes), and glandular (vs only simple) hairs on the calyx and 
corolla. Goodenia muelleriana is very distinctly glandular hairy (vs only simple), has basal and cauline leaves (vs 
only cauline), pedicels 38-100 mm long (vs to 40 mm long), lanceolate (vs ovate to narrowly obovate) leaves, a 
bracteate (vs leafy) inflorescence and flowers 12-15 mm long (vs 6-9 mm long). Goodenia heterochila EMuell. 
is very similar in general indumentum and form, but differs by having shorter sepals and the indumentum on 

the outside of the corolla is much shorter (c. 0.1 vs 0.3-0.6 mm long) and the wings on the upper corolla lobes 
are very narrow (0.1-0.3 vs 0.45-0.7 mm wide) and unequally placed. G. stellata is superficially similar, but the 
indumentum is stellate (vs simple). Several species related to G. hispida and G. brachypoda are also similar, but 
have auriculate leaves. 

The non-auriculate leaves, simple, dense indumentum, relatively equal (though asymmetrical) wings on the 
upper corolla lobes can lead to G. odonnellii in the key provided by Carolin (1992). If the wings on the adaxial 
corolla lobes are interpreted as unequal (the inner wings are shorter and slightly narrower than the outer), 
then this species can key to G. microptera, and this may be why Carolin (1992) included it under that species. 
However, there are numerous differences between the type and G. microptera, especially the presence of dense 
glandular hairs in the latter. The vernacular name of Pritzels Goodenia is recommended. 

The key by Carolin (1992: Group 7) is modified to include G. pritzelii 

27 Stems glabrous or glabrescent.G. nuda 

27: Stems hairy.27A 

27A Stems lacking glandular hairs.G. pritzelii 

27A: Stems with glandular hairs .28 

Goodenia oenpelliensis R.L.Barrett, sp. nov. 

Diagnosis: Annual herb. Indumentum of dense hispid hairs on all vegetative parts 0.4-0.7 mm long. Leaf 
blade ovate to obovate, 9-20 mm long, 4-11 mm wide. Seeds lenticular, 0.45-0.55 mm across, pale brown, 
shiny, wing very narrow, < 0.05 mm wide, pale. 

Type: Northern Territory: Oenpelli, 12°18'S, 133°04'E, 21 Oct. 1948, R.L.Specht 1234 (holo: CANB 29385!; iso: 
AD96141084 n.v., K n.v., MEL234561, NSW809341, PERTH26401391). 
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National Herbarium of Victoria (MEL) 

Goodenia microptera F.Muell. 

Holotype of Goodenia heterochila F.Muell. 

var racemosa Benth. 

Holotype of Goodenia pritzelii Domin 

AVH Annotation: 21 Feb 2006 
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TYPE 
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Fig. 1. Goodenia pritzelii. Holotype [/. Martin] (MEL). Inset a. leaves and inflorescence; Inset b. flower. Images by 

R.L. Barrett. 
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Fig. 2. Goodenia pritzelii. M.D.Barrett 656 (PERTH), a. flower and calyx; c. stem indumentum; e. seeds. Goodenia 

arachnoidea. R.L.Barrett 8913 (PERTH), b. flower and calyx; d. habit; f. seeds. Images by R.L. Barrett. 

Small, prostrate, annual (or possibly short-lived perennial) herb with a small tap-root, up to 2 cm high, 3.5-8 cm 
across, stolons absent or short, branches when present usually decumbent to spreading. Indumentum of erect, 
simple eglandular hairs 0.4-0.7 mm long on vegetative parts. Leaves thin, mostly in a basal rosette, with a few 
reduced, bract-like leaves on branchlets when present at base of peduncles, blade grading gradually to a long 
petiole; blade ovate to obovate, 9-22 mm long, 4-12 mm wide, margin entire, apex acute to obtuse, green; with 
densely distributed hairs on both surfaces of the blades, visible to the naked eye. Inflorescence dimorphic with 
solitary, axillary flowers in leafy rosettes and sometimes in a simple ebracteolate (leaves reduced and often 
bract-like in cymes) cyme on branches; pedicels (originating in rosettes) 10-17 mm long, elongating during 
fruiting, pedicels (originating in cymes) only seen immature, >3 mm long, with erect to somewhat antrorse 
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hispid hairs. Calyx tube 0.6-1.1 mm long, densely hispid; sepals narrow-triangular, distinctly unequal, adaxial 
sepal 1.3-1.5 mm long, lateral and abaxial sepals 0.8-1.2 mm long, with densely hispid hairs. Corolla maroon or 
reddish brown, fan-shaped, 1.5-2.0 mm long, tube 0.3-0.4 mm long, spur obsolete, shortly hispid outside, with 
erect to appressed hairs 0.15-0.30 mm long, glabrous inside; lobes 1.2-1.4 mm long, equally fused for c. 1/6 their 
length, wings and auricles absent. Stamen filaments linear, 0.6-0.8 mm long; anthers ovate, 0.30-0.35 mm long. 
Style with a few short hairs; indusium 0.35-0.50 mm long, 0.4-0.5 mm wide, minutely papillose (visible at 40x 
magnification), orifice ciliate, hairs c. 0.05 mm long. Capsule ovoid to ellipsoid, 1.8-2.1 mm long, 0.8-1.2 mm 
in diameter, with dense hispid hairs, dissepiment not seen, ovules numerous (>20). Seeds numerous, lenticular, 
0.45-0.55 mm across, pale brown, shiny, wing very narrow, < 0.05 mm wide. Fig. 3. 

Distribution and habitat: The type location is in north-western Arnhem Land in the Northern Territory. The 

collection was made from sandy soils at the edge of a marsh’ (probably a shallow, ephemeral swamp). 

Phenology: Flowering and fruiting recorded for October. 

Conservation status: Goodenia oenpelliensis is only known from a single location and may be rare. However, 
since it is so small it may be not have been detected elsewhere and so should be listed as Data Deficient (lUCN 
2001) until better examination of similar habitats are made. 

Etymology: The species epithet recognises the community of Oenpelli, in north-west Arnhem Land, where this 
species was collected during the National Geographic Society of America and Commonwealth Government of 
Australia Expedition to the Arnhem Land Aboriginal Reserve (Specht 1958). 

Additional specimens examined: Known only from the type collection. 

Notes: While preparing the description of G. cravenii R.L.Barrett & M.D.Barrett (Barrett and Barrett 2015b) 
and searching for additional collections of that taxon, an unusual collection incorporated under G. pumilio 
was found. The specimen was cited under G. pumilio by Carolin (1992), but is here designated as the type of 
G. oenpelliensis. Goodenia oenpelliensis shares with G. cravenii, G. kakadu Carolin, G. neogoodenia Carolin 
and G. pumilio the small, brownish corolla lacking wings (all but G. neogoodenia belong to sect. Amphichila 
sensu Carolin 1992). Goodenia oenpelliensis and G. pumilio have a superficially similar dense leaf indumentum, 
but G. oenpelliensis has simple hairs, while the latter has stellate hairs. Goodenia oenpelliensis appears to be 
morphologically closest to G. kakadu and G. cravenii, differing in its dense hairs 0.4-0.7 mm long (vs sparse 
hairs to 0.5 m long), broad, 4-12 mm wide (vs narrow, 1.0-2.4 mm wide), distinctly petiolate leaves (vs 
indistinctly petiolate), and larger seeds 0.45-0.55 mm across (vs c. 0.2 mm) with a pale, narrowly-winged 
margin (vs wingless). 

The original key by Carolin (1992), modified by Barrett & Barrett (2015), is here modified 

further to include G. oenpelliensis. 

12. Leaves sessile .12A 

12: Leaves petiolate .12B 

12A. Flowers numerous, 8-32 in the central rosette, and 4-18 in leafy cymes; leaf margins 
distantly but distinctly toothed, indumentum on lamina 40-80 mm long.G. cravenii 

12A: Flowers few, 1-5 in the central rosette and solitary in widely spaced leaf axils along stolons; 
leaf margins entire, indumentum on lamina 0.32-0.41 mm long.G. kakadu 

12B. Hairs on leaves stellate .G. pumilio 

12B: Hairs on leaves simple.13 

13. Ovule solitary.G. neogoodenia 

13: Ovules >20.G. oenpelliensis 
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Australian National Herbarium (CANB) 
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DET. R.L. Barrett 19-2OI6 

John Ray Herbarium, University of Sydney 
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FLORA OF THE NORTHERN TERRITORY OF 

AUSTRALIA 

National Geographic Society of America and Common¬ 
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Fig. 3. Goodenia oenpelliensis. R.LSpecht 1234 (CANB). Inset a. leaves and inflorescence; Inset b. calyx; Inset 

c. inflorescence. Inset d. flower. Images by R.L. Barrett. 
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Abstract 

Leionema westonii L.M.Copel. Sc I.Telford (Rutaceae), a rare species endemic to montane north-eastern New 
South Wales, is named as new. The species appears to be allied to L. gracile (C.T.White) Paul G.Wilson, and a 
table comparing selected attributes of the two species is presented. A map showing the distributions of both 
species is also provided and the conservation status, habitat and phenology of the new species are discussed. 

Introduction 

Leionema (F.Muell.) Paul G.Wilson is an Australasian genus of Rutaceae consisting of 24 currently recognised 
species, of which a single species, L. nudum (Hook.) Paul G.Wilson occurs outside continental Australia on New 
Zealand’s North Island (Wilson 1998,2013). Most species were originally placed in Phebalium by Wilson (1970), 
with later segregation of Leionema based largely on floral morphology and indumentum type (Wilson 1998). 

Since Wilsons 1998 treatment, several new and extremely rare taxa have been discovered and given informal 
phrase names to allow gazetting as threatened flora (Weston & Harden 2002; Weston 2011; Bell & Walsh 2015), 
with two still remaining unnamed since the publication of Rutaceae in the Flora of Australia (Wilson 2013). 
One such species from north-eastern New South Wales is known from a single population discovered in 2004 

on a remote gorge edge south-east of Armidale, and is here described as new. 

Taxonomy 

Leionema westonii L.M.Copel. & I.Telford sp. nov. 

Diagnosis: similar to Leionema gracile (C.T.White) Paul G.Wilson, differing in the white-papillose and 
sparsely pilose abaxial leaf surface (vs green, glabrous and glandular punctate), shorter petals 4-4.6 mm long 
(vs 5-5.8 mm) which are glandular-punctate and hispidulous apically on the abaxial surface (vs glabrous and 
glandular punctate throughout on both surfaces) and filaments 4-4.5 mm long (vs 3.5-4 mm long). 

© 2018 Royal Botanic Gardens and Domain Trust 
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Type: New South Wales: Northern Tablelands: Oxley Wild Rivers National Park, NE rim of gorge of Spring 
Creek, c. 30 km E of Walcha, 1.5 km W of Steep Drop Falls, 4 May 2004, LM. Copeland 3741, J.J. Bruhl & LR. 
Telford; holo: NSW; iso: BRI, CANB, K, M, MEL, MO, NE. 

Shrub, rhizomatous and much-branched, to 70 cm tall. Stems pilose with spreading white simple hairs. Leaves: 
petiole 1-1.4 mm long, sparsely pilose; lamina narrowly elliptic or linear, 6-16 mm long, 1-1.8 mm wide, obtuse, 
revolute, adaxially pilose, abaxially minutely white-papillose and sparsely pilose. Inflorescence a terminal cyme 
composed of 4-10 solitary flowers in the upper axils. Pedicels 3-5.5 mm long, pilose, bearing a subulate, pilose 
bracteole 2.4-2.8 mm long just below the calyx. Calyx cup-shaped, 1.3-1.6 mm long, sparsely hispidulous, 
sometimes with minute stellate hairs, 5-toothed, the teeth triangular, c.l mm long. Petals 5, spreading, narrowly 
elliptic, 4-4.6 mm long, 1-1.2 mm wide, acute, glabrous adaxially, glandular punctate and sparsely and shortly 
pilose abaxially, white. Stamens 10, exerted, spreading; filaments terete, 4-4.6 mm long, glabrous, white; anthers 
elliptic, 1-1.5 mm long, pink. Disc annular surrounding a gynophore c. 0.5 mm long, dark green. Ovary of 5 

carpels, fused for most of their length, c. 1 mm long, 0.7 mm diam., papillose, green; style terete, 2.5-2.8 mm 
long, white; stigma capitate, white. Fruit and seeds not seen. Figs. 1,2. 

Fig. 1. Habit of Leionema westonii, L.M.Copeland 3741 et al. (type gathering). Image by J.Bruhl. 

Additional specimen examined: New South Wales: Northern Tablelands: Oxley Wild Rivers National Park, 
1.6 km W of Steep Drop Falls, along NE rim of Spring Creek Gorge, L.M. Copeland 3683 & PH. Weston, 3 Feb 
2004 (BRI, CANB, K, MEL, MO, NE, NSW). 

Affinities: The new species is similar to Leionema gracile, which is narrowly endemic to trachyte volcanic 
plugs in the Boonah area of south-eastern Queensland, approximately 250 km to the north. Morphological 
differences (Table 1) appear small but discontinuities convince us that the southern population should be 
treated as a species distinct from L. gracile. 

Etymology: The specific epithet honours Peter Henry Weston (1956-), formerly a Senior Principal Research 
Scientist at the New South Wales National Herbarium, and co-discoverer of the species in 2004. Peter has 
contributed greatly to our knowledge of the Australian flora and its biogeography, particularly of the Proteaceae 
and Rutaceae. 
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Fig. 2. Inflorescence of Leionema westonii; from L.M.Copeland 3741 et al. (type gathering). Image by J.J. Bruhl. 

Scale bar = 2 mm. 

Distribution: Leionema westonii occurs in the New England Bioregion (Department of the Environment 
2013) where the species is known only from Oxley Wild Rivers National Park (Fig. 3). This area includes 
much of the Macleay Gorges system on the eastern fall from the New England Tableland, New South Wales. 
The single known population of L. westonii occurs towards the southern end of the park near Steep Drop Falls 
approximately 40 km ENE of Walcha. 

Habitat and ecology: Leionema westonii grows in a Eucalyptus campanulata layered woodland with 
Allocasuarina littoralis and Poa sieberiana. The population is very close to the rocky gorge rim but occurs in 
a relatively flat area in shallow, loamy soil on metasediments at an altitude of 1080 m a.s.l. Examination of all 
known plants has failed to find any fruits and the rhizomatous nature of this species suggests that it may well 
be clonal and limited to vegetative reproduction below the ground. Further research is required to confirm 
this hypothesis, however. 

Phenology: Flowering has only been observed in early February and early May but is likely to span from at 

least January to late May. 

Conservation Status: Leionema westonii is currently known from a single population of fewer than 50 
individuals, all of which occur in an area of no more than 20x20 m. The population may be much smaller 
as limited excavation indicated several apparent individuals were linked by rhizomes. This species may be 
threatened from occasional browsing by feral goats and is vulnerable to damage or destruction associated with 
stochastic events given its very small population size and extremely restricted distribution. The species meets 
the lUCN (2016) criteria to be considered ‘Critically Endangered’ due to its population numbering fewer 
than 50 plants and its limited distribution, and should be listed as such on the New South Wales Biodiversity 
Conservation Act 1995 and the Commonwealth Environment Protection and Biodiversity Conservation Act 
1999. Fortunately all known plants are conserved in a remote area of Oxley Wild Rivers National Park with no 
easy public access. 
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Fig. 3. Distributions of Leionema westonii (•), and I. gracile (A). 

Modified key for NSW FloraOnline (adapted from Weston 2011) 

1 Petals <6 mm long, ±spreading; stamens ±equal to or slightly longer than petals.2 

Petals >7 mm long, erect; stamens considerably exceeding petals.14 

2 Leaves 2.5-4 cm wide, base stem-clasping.Leionema ambiens 

Leaves <2 cm wide, base not stem-clasping.3 

3 Leaves hairy (including minutely papillose) on lower surface.4 

Leaves glabrous on lower surface.9 
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4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

14 

16 

17 

Inflorescence terminal.5 

Inflorescence axillary.6 

Petals yellow, pale red outside towards apex; leaves pilose or coarsely stellate on 
lower surface; pedicels 1-2 mm long.Leionema diosmeum 

Petals white; leaves pilose on lower surface; pedicels 3-5.5 mm long .Leionema westonii 

Apex of leaves 2-toothed, leaves 2-8 cm long, margins recurved to revolute, entire to 
finely toothed; inflorescences >10 mm long, c. 10-flowered.Leionema dentatum 

Apex of leaves entire, leaves 0.8-2(-3) cm long, margins entire; inflorescences 
usually <10 mm long, 1-3-flowered.7 

Ovary globose, white stellate-pubescent or rarely glabrous; ripe follicles obtuse or 
apiculate, to 3.5 mm long; leaves smooth on adaxial surface.Leionema phylicifolium 

Ovary rostrate, glabrous, pilose or rarely villous; ripe follicles 6 mm long or more; 
leaves minutely scabridulous on adaxial surface.8 

Inflorescences 3-flowered, rarely some (never all) 1-flowered; leaves straight, 
mostly 12-21 mm long, undersurfaces apparent.Leionema ceratogynum 

Inflorescences 1-flowered; leaves slightly up-curved, mostly 7-15 mm long, 
undersurfaces mostly obscured by revolute margins.Leionema lachnaeoides 

Stems strongly angled, glabrous; leaves 3-7 cm long, narrow-elliptic to oblanceolate, 
margins finely and regularly toothed, apex acute.Leionema coxii 

Stems terete to slightly angled, glabrous or hairy; leaves 0.6-5 cm long, margins usually 
entire or sometimes minutely erose or crenate, variously shaped.10 

Inflorescences axillary, terminal peduncles absent; leaves linear to narrow-oblong 
or narrow-elliptic, with recurved to revolute margins.Leionema phylicifolium 

Inflorescences mostly terminal, terminal peduncles present; leaves linear- to 
broad-spathulate or ± circular, obovate or elliptic, with flat to recurved margins.11 

Leaves >13 mm long.12 

Leaves <13 mm long.13 

Leaves spathulate, oblanceolate, obovate or narrowly oblong, 3-10 mm wide Leionema elatius 

Leaves linear-oblanceolate, 2-3 mm wide Leionema sp. Colo River (P.H. Weston 2423) 

Stems warty, minutely hairy in longitudinal lines or all over; leaves erect to spreading, 
not imbricate, 2-4 mm wide.Leionema lamprophyllum 

Stems not warty, minutely stellate-hairy all over; leaves erect and ± imbricate, 
4-6 mm wide.Leionema rotundifolium 

Petals fused.Leionema sympetalum 

Petals free.15 

Stems ± terete.16 

Stems strongly angled.17 

Stems pilose; leaves c. 10 mm long.Leionema carruthersii 

Stems stellate-tomentose; leaves 20-40 mm long.Leionema viridiflorum 

Leaf margins entire; inflorescence nutant.Leionema ralstonii 

Leaf margins frequently serrulate; inflorescence erect.Leionema scopulinum 

Modified key for Flora of Australia (Wilson 2013, relevant couplet only) 

12 Leaves pilose or coarsely stellate abaxially 

12a Pedicels 1-2 mm long; petals creamy yellow (SE N.S.W.).L. diosmeum 

12a: Pedicels 3-5.5 mm long; petals white (NE N.S.W.).L. westonii 
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Table 1. Comparison of selected morphological attributes of Leionema westonii and L gracile. 

Species/character Leionema westonii L. graciie 

Leaf abaxial surface white papillose and sparsely scabridulous, not 

glandular punctate 

green, glabrous, glandular punctate 

Leaf margin revolute recurved 

Petal length (mm) 4-4.6 5-5.8 

Petal abaxial surface sparsely hispidulous; glandular punctate 

towards apex 

glabrous; glandular punctate throughout 

Filament length (mm) 4-4.5 3.5-4 

Anther length (mm) 1-1.5 0.6-0.8 
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Abstract 

Barrett, M.D. Three new species of Asparagales from the Kimberley region of Western Australia. Telopea 
21: 25-37 (2018). Hypoxis cavernicola M.D.Barrett (Hypoxidaceae) and Lomandra acicularis M.D.Barrett 
(Asparagaceae) are described as new species endemic to the north-west Kimberley region of Western Australia. 
The status of Borya species in north-western Australia is reviewed. Borya stenophylla M.D.Barrett (Boryaceae) 
is described as a new species restricted to the Synnot Range in the West Kimberley. Borya jabirabela Churchill 
is restricted to western Arnhem Land in the Northern Territory, while the circumscription of the Kimberley 

endemic Borya subulata C.A.Gardner is broadened to include Kimberley specimens previously assigned to 
B. jabirabela. All new species are illustrated and amendments to existing keys presented. 

Introduction 

The Kimberley region is relatively depauperate in all families that have traditionally been treated under a 
broad concept of dilies’. However, many of these taxa are cryptic geophytes and/or have very restricted 

distributions in association with rugged sandstone. The Kimberley region of Western Australia is a difficult 
region to effectively survey, since the high rainfall north-western portion, where the highest number of plant 
taxa occur, is also extremely rugged and inaccessible. The combination of lifecycle and terrain necessitates wet 
season survey using a helicopter to obtain sufficient material to revise groups composed of restricted taxa with 
ephemeral fertile parts. This paper is a review of three such genera in the Kimberley, Borya Labill., Hypoxis 
L. and Lomandra Labill., with the addition of three new short-range endemic species. Hypoxis cavernicola is 
a distinctive dwarf geophyte restricted to rock overhangs near the upper Prince Regent River and differs in 
many respects from H. nervosa, the only other Hypoxis species in north-western Australia. Lomandra acicularis 
(Asparagaceae) is a distinctive resprouting perennial of rocky slopes from the same area as H. cavernicola and 
likewise is distinct in most characteristics from the only other Kimberley Lomandra, L. tropica. The genus 
Borya (Boryaceae) also contains very few taxa in north-western Australia, but tropical species have a more 
complex taxonomic history than Hypoxis and Lomandra and required a more thorough investigation of Borya 
in the Kimberley and the ‘Top End’ of the Northern Territory. 

© 2018 Royal Botanic Gardens and Domain Trust 
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Borya species (Boryaceae) are perennials of shallow soil environments, and most species are resurrecting’, 
a drought survival strategy whereby plants can desiccate to ambient humidity during the dry season, then 
rehydrate the same leaves the following season. Recent accounts of Borya by Rye (1992), Churchill (1987), 
and Forster and Thompson (1997) have listed two species from the Kimberley Region of Western Australia, 
B. subulata C.A.Gardner (as a rare Kimberley endemic), and B.jabirabela Churchill, occurring disjunctly in the 
north-west Kimberley and western Arnhem Land in the Northern Territory Between 1995 and 2014, during 

surveys of sandstone pavement habitats, many additional populations of Borya have been located in the north¬ 
western Kimberley In attempting to assign collections to species, the key characters used by Churchill (1987) 
and Rye (1992) were found to produce conflicting results, and to exhibit plasticity within populations and even 
on the same plant. This prompted a review of Borya in north-west Australia, in particular focusing on testa cell 
size and ornamentation, characters unavailable from Kimberley specimens for past treatments. 

Methods 

Most descriptions are based on dried herbarium specimens though in some cases fresh field or cultivated 
material, or material preserved in 70% ethanol was also utilised. To produce Scanning Electron Microscope 
(SEM) images, dry material was mounted on stubs using double-sided or carbon tape with conductive carbon 
paint, coated with gold using an EMITECH K550X Sputter Coater and imaged at high vacuum and high 

voltage (15 KVa) using a Jeol JCM 6000 NeoScope bench-top SEM housed at Kings Park and Botanic Garden. 

Results of morphological assessment of Kimberley Borya 

Borya subulata and B.jabirabela were described as differing in leaf characters, the leaves being inarticulate and 
flexible in B. subulata, articulate at the base and stiff in B. jabirabela (Churchill 1987, Rye 1992). Both authors 
also described a difference in stature, to 10 cm in B. subulata, and to 20 cm in B.jabirabela. A greater number 
of flowers in B. jabirabela was also noted by Rye (1992). Examination of previously utilised and new characters 
on hundreds of Borya plants of Kimberley Borya in the field showed that: 

(1) Plant stature varied between and within populations and appears to be environmentally driven. Plants 
growing on deeper sandy or gravelly soil rarely reached above 15 cm, and did not form aerial stilt-roots. In 
contrast, plants growing in skeletal soils (and especially when the stolons emerged onto bare rock) frequently 
reached 40-50 cm, held aloft by thick, charcoal-textured (but not burnt) stilt-roots. Plant height is apparently 
influenced by fire, as aerial parts of some plants have been observed to be killed by heat from fire. Plants 
growing among low grass are apparently then pruned by fire, remaining low-creeping, while those on rocks can 
presumably escape, have many long erect stems, and possibly reach considerable ages. In several populations, 
both forms can occur nearby, with small plants on extensive pavements, and very large plants on more fire- 
protected bare sheeting rock. 

(2) Leaf articulation varied between individuals within a population and sometimes within an individual. 

Lower leaves, and nearly all leaves on plants less than 10 cm tall {i.e. those growing on extensive sheeting sand 
flats) were inarticulate, while upper leaves in larger plants, and nearly all leaves on plants over 25 cm tall {i.e. 
those growing over extensive sheeting rock) were articulate. 

(2) No difference in leaf flexibility was found between populations (with the exception of B. stenophylla), 
despite plants growing on a variety of substrates, including plants that stood in shallow water for several 
months of the wet season. Only one population, described as B. stenophylla below, had very narrow, flexible 
leaves that easily bent under pressure on contact. In all other Kimberley Borya species leaves were more rigid 
and had sharp terminal mucros that pierced the skin before leaves flexed or broke. 

(3) The number of flowers in a head was variable within a population, spanning the ranges reported by Rye (1992). 

(4) Testa cell size was found to be relatively uniform in all Kimberley specimens, but was considerably larger in 
Kimberley collections than in those of B. jabirabela seeds from the Northern Territory. 

(5) Testa ornamentation in most specimens from the Kimberley was found to vary significantly with seed age. 
Initially seeds are ± smooth to colliculate, and become rugose as the cells dry out and collapse. In nearly all 
collections, the ornamentation of mature seeds was uniformly rugose, without or with only a superficial indication 
of a central tubercle (fig. II, L). The only exception was again B. stenophylla, which displays a prominent but 
oblique-sided tubercle that becomes rugose or sulcate extending to c. half way up the tubercle (Eig. IG, J). The 
testa morphology of B. stenophylla approaches B. jabirabela in form (Fig. IH, K; also see Fig. 88D in Churchill, 
1987), but in that species the tubercle has a distinctly aculeate apex, and is rugose below the tubercle. 
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I conclude from these observations that the leaf articulation character that was the basis for separating 
'B. subulata and ‘5. jabirabela in the Kimberley is influenced by plant age and substrate, and is not a reliable 
specific character. Since most populations contain large plants and these are the most obvious and most 
frequently collected, 'B. jabirabela has appeared to be more common and widespread in the Kimberley 
than ‘B. subulata’. The characters previously used to separate B. subulata and B. jabirabela break down in 
the Kimberley, and Kimberley collections previously applied to the two species appear to refer to a single 
taxon. Borya subulata is the earliest name of any north-west Australian Borya species, and so the concept of 
B. subulata is expanded to include material previously referred to B. jabirabela in the Kimberley. There are 
distinct differences in seed coat morphology in (Fig. 1), and floral bract apices between Kimberley and Kakadu 
Borya populations and these forms are interpreted as belonging to discrete species. Consequently B. 
is retained but restricted to populations from a small area of western Arnhem Land. The differences between 
the tropical species of Borya are summarized in the key below. 

Key to the tropical species of Borya 

1. Leaves 14-18 mm long, minutely scabrous for entire length. Scapes 11-13 mm long. 
Flower heads 10-15-flowered. Floral bracts muticous, midrib obscure 
(North Kennedy district, Mt Stewart Ra. QLD) . B. inopinata P.I.Forst. & E.J.Thomps. 

1: Leaves 25-60 mm long, minutely scabrous toward apex, with or without hairs along part or 
whole of margins. Scapes 10-24 cm long. Flowers 12-40 per head. Longest floral bracts 
weakly to sharply pungent (Qld, NT, WA).2 

2. Scapes 10-24 cm long. [Testa of mature seeds rugose, tuberculate, see flgure 88D in 
Churchill 1987] (QLD).B. septentrionalis F.Muell. 

2: Scapes <10 cm long (WA, NT).3 

3. Black pungent apices of longest floral bracts apiculate to shortly acuminate-pungent, much smaller 
(<2/3 as long) than pungent apices of involucral bracts. Testa of mature seeds aculeate-tuberculate 
(Fig. IH, K). Testa cells mostly 25-40 pm in longest dimension, 3-4 per 0.1 mm in orientation 
of longest cell dimension (Kakadu NP, NT). B. jabirabela Churchill 

3: Black pungent apices of longest floral bracts long-acuminate-pungent, almost as long as black pungent 
tips of involucral bracts. Testa of mature seeds almost smooth to broadly tuberculate, never aculeate- 
tuberculate. Testa cells (measure at centre of seed) mostly 40-60 pm in longest dimension, 
c. 2 per 0.1 mm in orientation of longest cell dimension (Kimberley Region, WA).4 

4. Leaf blades (when dry, measured in mid section of leaf) 0.3-0.8 mm wide. Testa of mature seeds 
obtusely tuberculate, tubercle apices smooth, sulcate or rugose on tubercle sides. 
[Testa cells measured at centre of seed (35-)40-70 pm in longest dimension, 2 per 0.1 mm] 
(Synnot Ra., Kimberley Region, WA). B. stenophylla M.D.Barrett 

4: Leaf blades (dry) 0.6-1.1 mm wide, the broadest leaves on a plant 0.9-1.1 mm wide. Testa of 
mature seeds almost smooth or with low, broad tubercles, centre of cells or tubercles rugose 
with anastomosing veins (Fig. II, L). [Testa cells measured at centre of seed mostly 30-60 pm in 
longest dimension, c. 2 per 0.1 mm in orientation of longest cell dimension.] 
(Widespread in NW Kimberley Region, WA) .B. subulata C.A.Gardner 

Taxonomy 

Boryaceae 

Borya stenophylla M.D.Barrett, sp. nov. 

Type: Synnot Range, Western Australia, [precise locality withheld for conservation reasons], 20 Mar. 1998, 
M.D. Barrett MDB 444 {holo: PERTH 08103011; iso: CANB, MEL). 

Borya sp. Synnot Range {M.D.Barrett MDB 444), Western Australian Herbarium, in FloraBase, http://florabase. 
dpaw.wa.gov.au [accessed 01 March 2014]. 

Small tussock perennial resurrection plant, turning orange at the onset of desiccation, vegetative parts to 15 cm 
and emergent inflorescences to 25 cm. Stems erect to decumbent and stoloniferous, forming stilt-roots on 
larger plants. Leaf blade linear, flexible, articulate near base above level of sheathing margins, 19-59 mm long, 
0.3-0.8 mm wide (slightly larger and to 0.9 mm wide when hydrated), apex black-brown, pungent terminal 
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1.5- 2.5 mm, margins smooth or with very sparse white hairs 0.1-1.0 mm long scattered on margins, orange-red 
when drying, straw when dry, leaf base gradually dilated to sheath; sheaths persistent on old stems, 10-12 mm 
long, 1.8-2.3 mm wide, margins brownish, membranous, entire, glabrous for most of length but with sparse to 
dense stiff white hairs 2-5 mm long hairs at apex of dilated portion. Inflorescence a head, 8-11 mm long, 7-14 mm 
diam., depressed globose to broadly ovate in outline (excluding bracts), of 21-39 flowers. Scapes 34-92 mm long, 
glabrous, ribbed. Inflorescence bracts 13-18, irregularly 2-3-seriate, 8-21 mm long, sheathing base 4-7 mm long, 
1.5- 2 m wide at base, flattened and weakly differentiated from the blade, blades 1.5-24 mm long, 0.4-0.6 mm 
wide, outermost bracts with longest blades, on innermost bracts the blade short and sometimes reduced to a 
pungent mucro, apex pungent on all involucral bracts, initially green, drying with orange tints, then soon straw 
then grey. Rachis narrowly conical, 4-6 mm long, persistent. Floral bracts 2 per flower, sometimes separated by an 
internode 0.1-0.5 mm long; lower (outer) bract heavily indurated and coriaceous, straw coloured except black 
apex, narrowly ovate, 8.0-9.2 mm long, 2-2.2 mm wide, acuminate, with a strong keel (weak in basal 1/5-1/3), 
bordered by shallow but sharply bordered grooves, running into a prominent black pungent spine c. 0.5-1 mm 
long; upper (inner) bract membranous, acute to subacute, pale straw-coloured, ovate, 53-6.5 mm long 2.0- 
2.9 mm wide, with 2 narrow but distinct, widely spaced keels which run almost to the apex but not into a sharp 
point. Corolla: perianth tube 5-7 long, perianth lobes 6, 3-4 mm, white; staminal filaments exserted, adnate to 
corolla tube for entire length of tube, free part of filament 2-3 mm long; anthers c. 0.7-0.8 mm long, c. 0.3 mm 
diam. Style cylindrical, c. 6-7 mm long, exserted for c. 5 mm, stigma held slightly above level of stamens. Ovules 
several per locule, but maturing at most a single seed per locule (apparently usually the lowest ovules developing 
- all seeds seen sit in the lower half of the capsule). Capsule 3-valved, valves opening to base when mature, 
septum remaining connate to c. 1/3 of height, outer surface probably initially smooth apart from midline groove, 
but becoming wrinkled with age (sometimes minutely transversely striate), straw-coloured, 2.6-4.5 mm long, 
1.3-2.2 mm wide, lenticular to elliptical in outline, apex acute, gaping after seed release. Seeds subglobose to 
broadly ellipsoid, not or only very weakly laterally compressed, 0.8-1.2 mm long, smooth to colliculate and dark 
reddish-brown when young, ± uniformly weakly broad-tuberculate all over when mature, tubercles broader 

than high to almost as high as broad, with apex smooth and sides or tubercle sulcate or ±radially rugose, testa 
cells (35-)40-70 pm in longest dimension, 2 per 0.1 mm. Fig. lA-G, J. 

Distribution: Only known from a small area a few kilometres across in the Synnot Range on Charnley River 
(previously Beverley Springs) Station in the West Kimberley region of Western Australia. 

Habitat: Borya stenophylla grows on sand flats over low outcropping sandstone in low open woodland over 
grassland. These sand flats are large and open, and the distribution of Borya on them is patchy and often 
seemingly random. The dominant vegetation on the surrounding plain is annual Sorghum stipoideum and 

Terminalia canescens, and B. stenophylla typically occurs in monospecific stands often in bare ‘islands’ within 
dense Sorghum fields, perhaps associated with skeletal soils over subsurface or scarcely outcropping rock. In 
contrast, B. subulata always occurs in association with thin soils over sandstone pavements on massive sheeting 
sandstone, more clearly separated from any stands of Sorghum or other large grasses, and is presumably 
exposed to less frequent fires as a result. The Synnot Plateau is somewhat isolated from the Gardner Plateau to 
the north and east where B. subulata occurs. There are broad red loam or cracking clay savannah woodlands 
surrounding the Synnot Plateau, and this isolation may have contributed to speciation from B. subulata. 

Flowering/fruiting: recorded for January, flowering finished by early March. 

Additional specimens: WESTERN AUSTRALIA: [locality withheld for conservation reasons]: 13 Mar. 2014, 
R.L. Barrett RLB 9025 (PERTH). 

Etymology: The epithet is from the Greek stenos (slender, narrow) and phyllum (leaf), in reference to the soft, 
slender leaves of this species relative to B. subulata C.A.Gardner. 

The vernacular name of Synnot Range Borya is suggested. 

Conservation status: Borya stenophylla is listed by Jones (2015) as Priority One under Department of Parks 
and Wildlife Conservation Codes for Western Australian Elora, under the name Borya sp. Synnot Range 
{M.D.Barrett MDB 444). Borya stenophylla is only known from the type location. The population when 

examined in 1998 was estimated to contain at least 1000 tussocks, many of which may have been clones, 
however the population may be larger than recognised. Only two tussocks were located in the same area in 
2014, however only limited time was spent searching. 

Notes: Originally discovered by R.L. Barrett on the 1995 Landscape Expedition to Bachsten Creek, flowering 
material was located by M.D. Barrett in 1998. 

Borya stenophylla is most similar to B. subulata, sharing subglobose to broadly elliptic, not or scarcely 
compressed seed seeds, pungent floral bracts and large testa cell size, but differs in having more tuberculate 
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seeds and narrower leaf blades. Borya stenophylla grows in shallow soil over scarcely outcropping sandstone, 
a relatively deep soil for Kimberley Borya, and plants have not been observed to form large stilt roots or 
elongated erect stems, but tussocks form only to c. 15 cm tall. Borya subulata frequently grows to 40-50 cm 
high in large stilt-rooted domes where it grows over sandstone or shallow soils, but occasionally in deeper sand 
(e.g. at the type location at Mt Agnes) grows with a similar habit to B. stenophylla. 

Borya jahirahela Churchill, Fl Austral. 45: 468, 270 (1987). Type: Cultivated at Royal Botanic Gardens 
Melbourne from LA. Craven 6280,28 Feb. 1984, D.M. Churchill s.n. {holo: MEL 628555). 

The description of Churchill (1987) is based on Northern Territory plants of B. jahirahela s.s., as Kimberley 
specimens attributed to it were largely infertile. To this description I add: Black pungent apices of longest 
floral bracts apiculate to shortly acuminate-pungent, much smaller (<2/3 as long) than pungent apices of 
involucral bracts. Testa of mature seeds aculeate-tuberculate (Fig. IH, K); testa cells mostly 25-40 pm in 
longest dimension, 3-4 per 0.1 mm in orientation of longest cell dimension. 

Specimens examined: NORTHERN TERRITORY: near Baroalba Creek, 21 Nov. 2010, K. Brennan 8778 
(DNA); SE of Jabiru, 6 Mar. 1980, L.A. Craven 6280, (AD n.v., CANB n.v., DNA, MEL); near Mt Gilruth, 

22 Feb. 1977, C.R. Dunlop 4430 (CANB n.v., DNA, MEL); SE of Oenpelli, 13 June 1978, P.K. Latz 7750 (CANB 
n.v., DNA, MEL, PERTH); SSE of Jabiru, 2 June 1980, M. Lazarides 9139 (CANB n.v., DNA, MEL); Kakadu 
Nat. Pk., 27 Mar. 2002, G.J. Leach & D.J. Dixon 4678 (DNA); Mann River, 13 Sept. 2000, C.R. Michell 2584 
(DNA); Kakadu Nat. Pk., 18 Mar. 1985,/. Russell-Smith 10322 (DNA). 

Conservation status: Borya jahirahela is currently considered Near Threatened in the Northern Territory. 

Borya subulata C.A.Gardner, West. Aust. For. Dept. Bull. 32: 38 (1923). Type: near Mount Agnes, Kimberley, 
Western Australia, 26 June 1921, C.A.Gardner 1427 {holo: PERTH 01115286; iso: PERTH 011 15294). 

Descriptions of B. suhulata can be found in Churchill (1987) and Rye (1992, as B. jahirahela and B. suhulata). 
To these I add the observations: Leaf blades (dry) 0.6-1.1 mm wide, the broadest leaves on a plant 0.9-1.1 mm 
wide. Black pungent apices of longest floral bracts long-acuminate-pungent, almost as long as black pungent 
tips of involucral bracts. Testa of mature seeds almost smooth or with low, broad tubercles, centre of cells or 
tubercles rugose with anastomosing veins (Fig. II, L); testa cells (measure at centre of seed) mostly 30-60 pm 
in longest dimension, c. 2 per 0.1 mm in orientation of longest cell dimension. 

Distribution: Occurs across the north-west Kimberley from the Artesian Range north to west of Mitchell 
Plateau, and an isolated area of the Drysdale River National Park in the central-north Kimberley. Within this 
area it is restricted to small isolated patches of suitable sandstone pavement habitat. 

Habitat: Restricted to sandstone pavements, i.e. shallow sand over massive sheeting sandstone. 

Conservation status: Borya suhulata is currently listed by Jones (2015) as Priority Four under Department 
of Parks and Wildlife Conservation Codes for Western Australian Flora, following the recent large number of 
additional collections. Although plants are killed by fire, and it might conceivably be affected by changes in 
fire regime, most populations seem fairly well protected by their occurrence on massive and often almost bare 
sheeting sandstone. 

Specimens examined: WESTERN AUSTRALIA: 14 Mar. 1998, M.D. Barrett 360, (PERTH); E of Mt Agnes, 
19 Mar. 1998, M.D. Barrett 414 (PERTH); 19 Mar. 1998, M.D. Barrett 422 (PERTH); 19 Mar. 1998, M.D. Barrett 

436 (PERTH); 20 Mar. 1998, M.D. Barrett 468 (PERTH); 25 Jan. 2000 M.D. Barrett 885 (PERTH); 29 Jan. 2000, 
M.D. Barrett 963 (PERTH); 4 Jan. 2001, M.D. Barrett & R.L. Barrett MDB 1079 (PERTH); 22 Apr. 2008, M.D. 

Barrett & R. L. Barrett MDB 1937 (PERTH); 28 Mar. 2010, M.D. Barrett & R.L. Barrett MDB 2882 (PERTH); 
5 Jan. 1995, R.L. Barrett & M.D. Barrett RLB 8745 (PERTH); 10 July 1995, R.L. Barrett & M.D. Barrett RLB 
8611 (PERTH); 12 Jan. 2001, R.L. Barrett & M.D. Barrett RLB 1768 (DNA, PERTH); 19 Jan. 2007, R.L. Barrett, 
M.D. Barrett & P. Kendrick RLB 3612 (CANB, DNA, NSW, PERTH); 22 Jan. 2007, R.L. Barrett & M.D. Barrett 

RLB 3737 (PERTH); 25 Jan. 2007, R.L. Barrett & M.D. Barrett RLB 3859 (PERTH); 25 Jan. 2007, R.L. Barrett 
6 M.D. Barrett RLB 3911 (PERTH); 29 Apr. 2008, R.L. Barrett & M.D. Barrett RLB 4888 (PERTH); 29. Apr. 

2008, R.L. Barrett & M.D. Barrett RLB 4891 (PERTH); 13 Jan. 2010, R.L. Barrett, M. Maier & P. Kendrick RLB 
5992 (PERTH); 30 Mar. 2010, R.L. Barrett & M.D. Barrett RLB 6872 (PERTH); 11 Apr. 2013, R.L. Barrett, M.D. 

Barrett & B. Anderson RLB 7968 (PERTH); 11 Apr. 2013, R.L. Barrett, M.D. Barrett & B. Anderson RLB 7994 
(PERTH); 13 Mar. 2014, R.L. Barrett RLB 9019 (PERTH); 10 June 1985, PA. Fryxell, L.A. Craven & J.McD. 

Stewart 4738 (AD n.v., DNA, MEL); 21 July 2001, T. Handasyde & A.N. Start TH 01 185 (DNA, PERTH); 
20 Nov. 1993, C.P Johnstone 3339 (PERTH); 31 May 1998, R.O. Makinson 1680 (PERTH); 2 June 1998, R.O. 
Makinson 1689 (PERTH); 20 July 1992, K. Menkhorst 1084 (PERTH); 23 July 1992, K. Menkhorst 1090 (DNA, 
MEL, PERTH); 8 June 1988, W.M. Molyneux s.n. (PERTH); 9 Aug. 2001, R.C.H. Shepherd 61 (MEL). 
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Fig. 1. Borya stenophylla. A, habitat; B, stilt roots on old plants; C, habit; D, fruiting plant; E, lateral view of fruiting 

inflorescence; F, top view of fruiting inflorescence; Borya jabirabela. G, SEM of seed; J, SEM of seed surface detail; Borya 

subulata. H, SEM of seed; K, SEM of seed surface detail; I, SEM of seed; L, SEM of seed surface detail. Scale bars = 200 pm 

(G-I); 50 pm (J-L). Images from R.L. Barrett RLB 9025 (A-F); M.D. Barrett MDB 444 (G, J); K.G. Brennan 260, DNA 

(H); M.D. Barrett MDB 360 (I, L) and LA. Craven 6280, BRI (K). Photographs by R.L. Barrett (A-F); M.D. Barrett (G-L). 
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Asparagaceae 

Lomandra acicularis M.D.Barrett, sp. nov. 

Type: Edkins Range, Western Australia, [precise locality withheld for conservation reasons], 22 Jan. 2007, R.L. 
Barrett & M.D. Barrett RLB 3725 {holo (maleplant): PERTH 08042578; iso: CANB, DNA). 

Paratype: Edkins Range, Western Australia, [precise locality withheld for conservation reasons], 22 Jan. 2007, 
R.L. Barrett & M.D. Barrett RLB 3725B {para (female plant): PERTH 08935904, CANB, DNA). 

Perennial, rhizomatous, glabrous, dioecious herbs, forming dense clumps, resprouting after fire. Rhizomes short. 
Leafy stems ±erect, short, very densely tufted. Leaves basal, flexible, very narrowly linear, flat or bi-convex, 19- 
62 cm long, 0.5-0.9 mm broad, apex sharply acute, nerves 5-7(-12), obscure to moderately prominent, midrib 
not especially differentiated, glabrous, margins moderately to strongly tuberculate, dull green to mid-green; 
sheathing bases paler, margins membranous and usually splitting into fibres, long-tapering at apex of sheath. 
Male inflorescences erect, rachis unbranched, 0.7-0.9 mm diam., angular, glabrous, 8-16 cm long, bearing 7-12 
±globular clusters of c. 10-20 flowers, subtended by one conspicuous cluster bract usually greatly exceeding the 
flower cluster, cluster bract lanceolate to narrowly ovate at base, drawn out into a long-subulate then acicular 
(pungent) apex, 2.5-13 mm long, 1.2-1.5 mm wide at base, straw-coloured, glabrous. Intermediary bracts 
present within the cluster, subtending (l-)2 flowers, c. as long as or slightly longer than the flowers, lanceolate, 
c. 3.0 mm long, c. 1.0 mm wide, membranous on margins and a strongly thickened midrib running into a long, 
rigid, pungent arista almost as long as or longer than the body. Each male flower subtended by two bracteoles; 
bracteoles split, often almost to base, into 2-3 parts, membranous, broadly lanceolate to broadly ovate, 1.3- 
1.5(-2.0 with apiculus) mm long, 1.0-1.5 mm broad, lowermost bracteole apices (or only mid-lobe) usually 
with a distinct rigid and often pungent apiculus up to c. 1 mm long, apices otherwise acute or with a short 
usually blunt apiculus. Female inflorescence a solitary capitate or sub-capitate head (sometimes 1-2 flowers a 
little below the main cluster) at or near ground level, 8-15 mm long, 5-12 mm wide, hidden among the leaves, 
bearing a single terminal cluster of c. (2-)4-5 flowers. Each female flower subtended by a conspicuous bract 
and three smaller bracteoles; bract coriaceous, narrowly lanceolate to subulate, 4-12 mm long, 2.0-2.5 mm 
broad at base, 1-3-nerved with strong mid-rib, apex long-triangular and pungent, straw-coloured; bracteoles 
2.0-3.5 mm long, 2.0-3.0 mm broad at base, apex acute to shortly acuminate-pungent or sub-acicular and 
up to 3.5 mm long, lacking distinct veins or midrib. Male flowers cream to yellowish, sometimes brownish- 
purple on tepal apex, obovate to elliptical, 2.2-3.0 mm long, sessile. Male tepals connate in lower half, faintly 
1-nerved (sepaline) or not (petaline), ±erect at anthesis, differentiated into an outer sepaloid whorl and an 
inner petaloid whorl; outer tepals slightly longer, slightly thicker, and more acute at apex than inner tepals, 
±fleshy when fresh, ±triangular, free part 1.0-1.4 mm long, 0.6-0.7 mm broad; inner tepals shorter and more 

muticous at apex, narrowly ovate to almost triangular, 0.7-1.2 mm long, 0.5-0.7 mm broad. Stamens equal in 
length, 0.6 mm long, inserted a little above the level of tepal fusion. Rudimentary ovary not clearly distinct. 
Female flowers larger, yellowish with purple tepals apices, 4.2 mm long, sessile. Tepals free except at extreme 
base, 1-veined or petaline tepals not veined, differentiated into inner and outer whorl; outer tepals longer and 
broader, membranous-coriaceous, lanceolate to narrowly ovate, 3.5-3.8 mm long, 1.5-2.0 mm broad, apex 
acute; inner tepals shorter, a little more fleshy or membranous, lanceolate to narrowly elliptic (or one very 
narrowly oblong), apex acute, 3.0-4.0 mm long, 0.8-1.2 mm broad. Staminodes not observed. Ovary ±turbinate, 
1.3-1.7 mm long, 1.0-1.1 mm diam. at anthesis. Stigmas sessile on ovary. Capsule ±globular, 7-9 mm long, 
7.5-8.5 mm diam., trigonous in section, 3-valved, outer surface transversely wrinkled, glabrous, apex with a 
short thick abrupt conical point. Seeds (only 1 seen) very broadly elliptic (subglobular), 4.0 mm long, 3.5 mm 
diam., ochraceous, smooth. Fig. 2. 

Distribution: Occurs in the southern Prince Regent National Park and adjacent areas, between Bachsten 
Creek and Mt Bomford, a maximum range of about 70 km. 

Habitat: Grows on rocky sandstone slopes or occasionally on shallow sand between sandstone ridges in open 
woodland, with Chrysopogon sp., Boronia sp. c£ pauciflora, Haemodorum interrex, Sauropus torridus, Sorghum 
stipoideum and Triodia spp. 

Flowering/fruiting: recorded January to February. 

Additional specimens: WESTERN AUSTRALIA: [localities withheld for conservation reasons]: 2 Feb. 2000, 
M.D. Barrett MDB 1036 (PERTH); 4 Jan. 2001, M.D. Barrett & R.L. Barrett MDB 1068 (AD, BRl, PERTH); 
4 Jan. 2001, M.D. Barrett & R.L. Barrett MDB 1068B (DNA, PERTH); 5 Jan. 2001, M.D. Barrett & R.L. Barrett 
MDB 1085 (K, PERTH); 9 Jan. 2001, M.D. Barrett MDB 1151A (MEL, PERTH); 9 Jan. 2001, M.D. Barrett MDB 
1151B (PERTH); 11 Jan. 2001, M.D. Barrett & R.L. Barrett MDB 1203 (PERTH); 21 January 2007, R.L. Barrett 

& M.D. Barrett RLB 3700 (CNS, NSW, PERTH); 22 Jan. 2010, R.L. Barrett & M.D. Barrett RLB 6333 (PERTH); 
25 Jan. 2010, M. Maier & P. Kendrick per R.L. Barrett RLB 6516 (PERTH). 
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Etymology: The epithet is from the Latin acicularis (narrow, stiff, pointed, like a needle), in reference to the 
distinctive cluster bracts in the male inflorescence. 

The vernacular name of Kimberley Mat-rush is suggested. 

Conservation status: Lomandra acicularis is listed by Jones (2015) as Priority Two under Department of Parks 
and Wildlife Conservation Codes for Western Australian Flora. The species is conserved in the Prince Regent 
National Park. 

Notes: Lomandra acicularis belongs to section Capitatae (G.Don) A.T.Lee sensu Lee and Macfarlane (1986), 
by virtue of having entire prophylls, capitate female inflorescences and tepals connate in the basal half in 
male flowers. There are nine other described species recognised in section Capitatae. Lee and Macfarlane 
(1986) treated the group as an Australia-wide complex; however, Donnon (2009) did not recover the section as 
monophyletic, instead a core group comprising mostly species of sect. Capitatae was recovered with a few other 
accessions of species belonging to other sections nested within it, and some accessions of species belonging 
to sect. Capitatae recovered remote from the core’ clade. While hybridisation was suggested as a possibility 
for the non-monophyly of sect. Capitatae for the unusual position of some taxa, it seems less likely for others 
(Donnon 2009). Sect. Capitatae is here used in the sense of Lee and Macfarlane (1986) pending further 
clarification of the phylogenetic data. Within section Capitatae sensu Lee and Macfarlane (1986), the very long 
cluster bracts are unique; all other species with capitate female heads and basally connate tepals in male flowers 
have cluster bracts on male inflorescences obscured by the flowers. In addition, L. acicularis differs from other 
species in the section by having a combination of an unbranched male inflorescence, tuberculate leaf margins, 
tapering sheath apex, male flowers 2.2-3.0 mm long and leaves 0.5-0.9 mm wide. 

Fig. 2. Lomandra acicularis. A, flowering male plant in situ showing the densely caespitose habit and unbranched male 

inflorescences; B, male inflorescence, showing the characteristic acicular cluster bracts; C, D, variation in male flower 

clusters; E, female inflorescence; F, fruit. Scale bars = 10 mm (C); 1 mm (D, E). Images from R.L. Barrett & M.D. Barrett 

RLB 3700A (A, D); R.L. Barrett & M.D. Barrett RLB 6333 (B, C) and R.L. Barrett & M.D. Barrett RLB 3700B (E, E). 

Photographs by R.L. Barrett (A, D-E); M.D. Barrett (B, C). 

The key in Flora of Australia (Lee & Macfarlane 1986:10) can be modified to include the new species by adding 
the following couplet after the first lead of couplet 3: 

3 A. Cluster bracts on male and female inflorescences up to 13 mm long, greatly exceeding the 
flower clusters. Male flowers 2.2-3.0 mm long. Male inflorescence unbranched. L. acicularis 
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3A: Cluster bracts at least in male inflorescences short and obscured by the flowers. 
Male flowers either c. 2 mm long or else 3.5-6 mm long.(4) 

Only one other Lomandra taxon, L. tropica subsp. tropica, occurs sympatrically with L. acicularis. The two 
species can be separated by the narrow leaves 0.5-0.9 mm wide, and branched male inflorescences with long, 
needle-like cluster bracts in L. acicularis (leaves usually (l-)1.5-3.5 mm wide, male inflorescence unbranched 
and with inconspicuous acute cluster bracts in L. tropica subsp. tropica). Three species are known from the 
adjacent Top End of the Northern Territory, but only L. tropica has capitate female inflorescences. The very 
narrow leaves of L. acicularis are reminiscent of L. tropica subsp. arnhemica A.T.Lee (with leaves 0.3-1.3 mm 
wide) from the Northern Territory; however, they can immediately be distinguished by the leaf margins, which 
are tuberculate in L. acicularis, vs. smooth in L. tropica subsp. arnhemica. Lomandra tropica subsp. tropica can 
have tuberculate leaf margins. 

Hypoxidaceae 

Hypoxis cavernicola M.D.Barrett, sp. nov. 

Type: near Prince Regent River, Western Australia, [precise locality withheld for conservation reasons], 
27 January 2000, M.D.Barrett 924B {holo: PERTH 06348114; iso: CANB). 

Hypoxis sp. Prince Regent River {M.D.Barrett 924B), Western Australian Herbarium, in FloraBase, 
http://florabase.dpaw.wa.gov.au [accessed 01 March 2014]. 

Perennial cormous herb 5-8 cm high. Corms solitary, perennial, condensed, 4-6 mm long, 3-4 mm diam., tunic 
fibrous, roots medial, fleshy-fibrous. Leaves: sheaths 5-6 mm long; leaf blades 5-7, lamina V-shaped in section, 
the midvein much enlarged, 3-5-veined but lateral veins scarcely visible when fresh, linear, 15-92 mm long, 
(1.0-)1.6-1.8 mm wide, sparsely pilose, the hairs to 2 mm long, white. Inflorescences 2-3 per plant, peduncles 
32-64 mm long, each 1-3-flowered (sometimes more in cultivated plants), axes moderately densely silky-hairy, 
the hairs 1.6-2 mm long, pedicels 7-19 mm long, not expanding in fruit. Bracteoles present but variable in 
number and position, from 2 bracteoles well below the flower (in solitary flowers), or in branched inflorescences 
1-2 bracteoles at or a little below the lowest branch and then 2 bracteoles c. midway along the shortest pedicel 
but not the longest, bracteoles 1-2 mm long, narrowly linear. Perianth segments all quite similar, free, yellow 
adaxially, in two whorls. Sepals 2.8-3.1 long. 1.34-1.75 mm wide, glabrous except for a bundle of hairs and a 
subulate apical appendage at the abaxial apex, pale yellow-green abaxially. Petals slightly shorter and narrower 
than sepals, 2.4-2.9 long, 0.98-1.13 mm wide, glabrous. Stamens 6, aligned with perianth segments, 0.8-1.5 
mm long, c. 0.08 mm wide, filaments (excluding anthers) alternately long and short, longer (sepaline) filaments 
1.0-1.4 mm long, shorter (petaline) filaments 0.8-1.1 mm long; anthers 0.4-0.6 mm long, c. 0.45 mm wide, 
attached near middle, connective joining the cells in the upper half. Style columnar, 1.15-1.3 mm long, papillose 
in apical 0.18-0.23 mm, the papillae c. 0.035 mm long. Ovary inferior, turbinate at anthesis, 1.2 mm long, 1.4 mm 
diam., 3-locular, very sparsely silky-pilose externally. Capsule ±globular, 5.5 mm long including erect persistent 
tepals, body 2.2-3.0 mm long, 2.4-3.0 mm diam., very sparsely hairy, closed perianth lobes 3.1-3.7 mm long. 
Ovules c. 12 per locule, maturing 1-5 seeds per locule, 3-7 seeds per capsule. Seeds ±globular, 0.6-0.8 mm long, 
0.5-0.7 mm diam., black, coarsely rounded-tuberculate, sub-shiny. Fig. 3 A-D, F [left inflorescence only], G, H. 

Distribution: Only known from about eight localities around the Prince Regent River in the NW Kimberley. 

Habitat: Hypoxis cavernicola has only been found in damp soil under rock overhangs below sandstone slopes, 
usually just above the level of a seepage patch or sandstone pavement. It frequently grows near or intermixed 
with other rock overhang specialists: Cheilanthes spp., Micraira sp. aff. spiciforma, Mitrasacme graminea, 
Lindernia sp. A Kimberley Flora, Murdannia sp. cf cryptantha, Stylidium muscicola and S. notabile. Drosera 
sp. aff. paradoxa, and Arthrochilus byrnesii grow nearby at several sites, but are probably intruders rather than 
cave specialists like the other species. 

Flowering/fruiting: Only observed flowering January to February, but possibly also March; plants are dormant 

by late April/May. Plants grown from a corm at Kings Park, Perth flowered in late February to early April 2008, 
opening each flower for one day, only early in the morning and closing early-mid afternoon, never to re-open. 

Additional specimens: WESTERN AUSTRAEIA: [localities withheld for conservation reasons]: 25 Jan. 2000, 
M.D. Barrett 857 (PERTH); 26 Jan. 2000, M.D. Barrett 899 (PERTH); 2 Feb. 2000, M.D. Barrett 1040 (PERTH, 
DNA); 5 Jan. 2000, M.D. Barrett 1084 (PERTH); cultivated, 5 Jan. 2011, M.D. Barrett MDB 3239 (PERTH, 
BRI); 25 Jan. 2007, R.L. Barrett & M.D. Barrett RLB 3876 (PERTH). 

Etymology: The epithet is from the Latin caverna (cave), and -cola (dweller) in reference to the habitat under 
rock overhangs. 

The vernacular name of Cave Star Lily is suggested. 
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Conservation status: Hypoxis cavernicola is listed by Jones (2015) as Priority Two under Department of Parks 
and Wildlife Conservation Codes for Western Australian Flora, under the name Hypoxis sp. Prince Regent 
River (M.D.Barrett 924B). Hypoxis cavernicola is known from about 8 collections, all made by M. and/or 
R. Barrett with the aid of a helicopter during wet-season surveys. The lack of other collections is due to the 
very specific habitat, remote distribution and strictly wet season flowering time. Within the distribution it is 
quite common in very specific and restricted micro-habitat. All populations are small and are probably often 
widely separated, although small overhangs can be numerous in some areas, for example at Mount Bomford. 
There would appear to be no anthropogenic threats to any of the current populations, and some occur within 
the Prince Regent River Nature Reserve. Hypoxis cavernicola has clearly evolved to exploit a particular niche 
with inherently small population size, and has likely adapted to cope with any effects of inbreeding depression. 

Notes: Hypoxis cavernicola is distinctive in being a diminutive herb of sandstone rock overhangs, 5-8 cm high, 

with small sepals (2.8-3.1 mm long) and anthers (0.4-0.6 mm long). All other Australian Hypoxis species have 
larger plants, sepals and anthers, and are only incidentally found near rock overhangs. 

A plant grown alone from a corm at Kings Park, Perth produced at least one seed per locule on all capsules 
(each locule had at least 1 and up to 5 fully developed seeds). Since only a single plant was present, and 
only a single flower was open at any time, these flowers were at least capable of being self-fertilised, and 
were probably self-pollinated (no pollinators were observed inside the glasshouse). However, fertility of selfed 
seeds thus produced is unknown. Other plants similarly cultivated produce seeds in 100% of capsules (n=50), 
and numerous seeds subsequently germinated spontaneously the following year. Flowers of cultivated plants 
were bagged to exclude pollinators (n^^lO), and 163 of 190 ovules matured seed (85.8%), compared to 179 
of 203 ovules maturing seed (86.7%) in 10 un-bagged flowers. These results demonstrate a high rate of self¬ 
compatibility. Perianth segments close fully as the flowers age, bringing the anthers and style into close contact, 
and this may provide a mechanism for self-pollination. Since flowers always completely open (i.e. are not 
cleistogamous), it is possible that this species is preferentially outcrossing, with a self-pollination mechanism 
should pollination fail. 

Hypoxis cavernicola is a true Hypoxis species, by virtue of possessing hairs on the leaves, rather than being 
glabrous as in the genus Pauridia Harvey (previously treated as Hypoxis sect. lanthe (Salisb.) Benth. by 
Henderson, 1987, see Snijman and Kocyan, 2013). Pauridia species are found in southern Australia and South 
Africa. Hypoxis cavernicola is distinguished from all other Australian species of Hypoxis by the very small 
flowers (in all dimensions), especially in the perianth segments 2.4-3.1 (vs. >6 mm long in other Australian 
species), anthers 0.4-0.6 mm long (vs. (1-)1.8-4.5 mm long in other Australian species), and in its habitat 
being restricted to rock overhangs (vs. seasonal damplands and sand flats), and from all except H pratensis van 
tuberculata R.J.F.Hend. in having prominently tuberculate seeds (Figure 3G, H). These characters, although 
distinctive, are probably all apomorphic for the species, and provide no indication of relationships with other 
Australian species of Hypoxis. 

The key in Henderson (1987: 179) can be modified to include the new species by inserting the following 
couplet below step 1, couplet 1: 

lA. Perianth segments 2.4-3.1 mm long; Anthers 0.4-0.6 mm long; Inflorescences 
bearing 1-3 flowers.H. cavernicola 

1 A: Perianth segments > 6 mm long; Anthers > 1 mm long; Inflorescences often with >3 flowers.2 

Henderson (1987) described Hypoxis nervosa R.J.F.Hend. from the Kimberley and the Top End of the Northern 
Territory, which until now was the only species of Hypoxis known to occur in north-west Australia. The first 
specimens of H cavernicola were found in January 2000, growing in a cave on Mt Bomford, Drysdale River 
Station. The peculiar habitat and diminutive habit were immediately distinctive. Further searches between 2000 
and 2010 tuned up numerous further populations, as well as many populations of H. nervosa in the vicinity, 
but never in the same microhabitat. Hypoxis nervosa is a common and widespread species on swampy mud 
and sand flats in the north-west Kimberley, although collections are still sparse. The two species are clearly 
demarcated by habitat and several morphological characteristics, and the smaller species {H. cavernicola) is 
here described as new. Several populations of H. nervosa showed variation in perianth shape or colour, and 
further investigation of this variation is warranted. 

Hypoxis nervosa R.J.F.Hend., Fl. Austral 45: 489, 181 (1987). Type: Mitchell Plateau, N. Kimberley, Western 
Australia, 9 December 1982, K.F. Kenneally 8692 {holo: PERTH 01178733). 

Hypoxis nervosa is illustrated in Eig. 3: flower (Fig. 3F, right inflorescence) and seed ornamentation (Fig. 31-J). 
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Fig. 3. Hypoxis cavernicola. A, habitat with other herbs under rock overhang; B, habit with once-branched inflorescence; C, 

habit with unbranched inflorescence, fruit and flower; D, E, flowers showing short anthers; F, comparison between flowers 

and inflorescence of H. cavernicola (left) and H. nervosa (right); G, SEM of seed; H, SEM of seed surface. Hypoxis nervosa. 

I, SEM of seed; J, SEM of seed surface. Scale bars = 200 pm (G, I); 50 pm (H, J). Images from Prince Regent River area, not 

vouchered (A-F); M.D. Barrett MDB 1546 (G, H); M.D. Barrett MDB 1084 (I, J). Photographs by R.L. Barrett (A-E); M.D. 

Barrett (F-J). 
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Notes: In Henderson (1987), flowers of H. nervosa were recorded as yellow (?pink)’ This comment presumably 
relates to the specimen I.M. Crawford 66 (PERTH 03914585), which the accompanying description records as 
having pink flowers. However, the specimen has yellow flowers when dry In addition the brief description in 

Crawford (1982: 43, as H. marginata), for which this specimen was a voucher, also records the plant as having 
yellow flowers, and the label is presumably therefore an error. 

According to the key in Henderson (1982), H. marginata and H. nervosa differ from other Australian species 

of Hypoxis in having the midrib and marginal veins conspicuously thickened and raised. On examination of 
fresh and dried collections I cannot discern this character in the new Kimberley material of H. nervosa (fairly 
uniformly sub-fleshy, with only inconspicuous veins present); however, all other characters are consistent with 
H. nervosa. Couplet 2 in Hendersons (1987) key may need to be amended accordingly (e.g. moving H. nervosa to 
somewhere near couplet 5-6, where it differs from H. pratensis in having perennial corm-units and usually 2-4 

flowers per peduncle, and from H. exilis and H. hygrometrica by having a ±ovoid corm with a fibrous tunica). 
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Abstract 

Hibbertia circinata K.L.McDougall & G.T.Wright (Dilleniaceae: subgen. Hibbertia), a rare, geographically 
restricted species, is described as new. It is compared with H. linearis DC. and H. saligna DC., and its ecology 
and conservation status are discussed. 

Introduction 

During recent recovery work in far south-eastern New South Wales on the endangered mallee Eucalyptus 

imlayensis Crisp & Brooker, a Hibbertia was collected with sessile flowers, simple hairs and three glabrous 
carpels surrounded by relatively few stamens. Collections with these features from the summit area of Mt Imlay 
have variously been determined as H. sp., H. linearis and H saligna. 

Hibbertia linearis DC. is considered either a species complex or a variable species with several distinct 
geographic races (Nano 1996). In its broadest concept, it is regarded as occurring in a range of habitats from 
the South Coast of New South Wales to the Central Queensland coast, and inland to the western slopes of the 
Great Dividing Range. Four varieties are recognised in Queensland, distinguished mainly by leaf shape, sepal 
length and stamen number: van linearis, van floribunda Benth., van grandiflora Benth., and van obtusifolia 

(DC.) A.Gray. (Queensland Govt., accessed 26 Oct 2017). Varieties are not recognised in New South Wales, 
and van obtusifolia is treated at species rank {H. obtusifolia DC.) in New South Wales, the Australian Capital 
Territory, Victoria and Tasmania. Like H. linearis itself, H. obtusifolia consists of several more-or-less discrete 
entities perhaps warranting formal recognition (e.g. Harden and Everett 1990) but is distinguished from 
H. linearis and related taxa in having more than 30 stamens. Nano (1996) examined the variability of the 
H. linearis / H. obtusifolia complex and concluded that some geographically isolated populations could be 
regarded as distinct taxa based on morphology, but didn’t formally recognise these. 

In its current concept (Harden and Everett 1990), Hibbertia saligna DC. occurs mainly in moist gullies of the Blue 
Mountains with apparent outliers in southern (Mt Imlay, Budawang Range) and northern NSW (near Torrington). 

© 2018 Royal Botanic Gardens and Domain Trust 
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Further examination of collections of Hibbertia linearis and H. saligna at CANB, MEL and NSW explained 
past confusion in the determination of the Mt Imlay entity. It resembles both species in having three glabrous 
carpels, fewer than 30 stamens and in some leaf characters. It shares non-glabrous sepals and oblanceolate 
leaves with H. saligna and sepal and petal dimensions with H. linearis, but differs in many other characters 
from both recognised taxa. Here, we describe it at species rank and provide notes on its conservation status, 
abundance and habitat. Such recognition should assist in its long-term protection as the species is very 
restricted geographically and possibly threatened by the root rot pathogen Phytophthora cinnamomi Rands, 
which is known from the summit of Mount Imlay (McDougall and Summerell 2003). 

Hibbertia circinata K.L.McDougall & G.T.Wright, sp. nov. 

Differs from Hibbertia linearis (including its named varieties) by having villous stems and young branches, 
relatively long and broad (to 55 mm long and 12 mm wide), oblanceolate leaves that are pubescent on both 
surfaces, larger petals (to 13 mm long) and fewer stamens. Differs from H. saligna in having smaller sepals 
(with hairs not covering the entire surface) and petals, and fewer stamens. 

Type: Australia: New South Wales: South Coast: Near summit of Mt Imlay, below rocky knoll at northern end 
of ridge, K.L McDougall 1458 & G.T. Wright, 27 Oct 2016 (holotype: CANB902003; isotypes NSW, MEL). 

Shrubs 1-1.5 m tall, with several to many ±erect stems, pubescent with simple, spreading to subappressed, 
straight, crisped or coiled hairs to 1.25 mm long (rarely to 2 mm long around leaf bases); new growth villous, 
vestiture persistent to lower branches. Leaves sessile with broad, partly stem-clasping bases which remain 
when the lamina separates at a distinct abscission line; lamina oblanceolate (or occasionally oblong to almost 
spathulate), entire (or rarely, irregularly toothed near apex), 15-55 mm long, 5-10(-12) mm wide, discolorous; 
adaxial surface dark green, pubescent, with semi-appressed hairs ranging from tightly coiled (to 0.2 mm 
diameter) to curled or ±straight, mostly to 0.5 mm long, but up to 2.5 mm long towards base and margin, 
abaxial surface pale grey-green, with hairs similar to those on adaxial surface but usually less appressed, apex 
obtuse, but the midrib protruding as a straight or recurved callus point to 1 mm long; margins flat in vivo, 
but often recurving on drying. Flowers apparently axillary, solitary (rarely paired), sessile, subtended by 2-4 
hypsophylloids (sensu Toelken 2000), 3-12 mm long, grading toward normal leaves at the base. Sepals 5, 
ovate to obovate, obtuse to subacute, sometimes minutely apiculate, 5-6.5 mm long and 2.5-3.5 mm wide; 
outer 3 sepals sparsely to densely pubescent with simple hairs on both surfaces, at least distally but not on 
hyaline margins, c. 0.5 mm wide; inner 2 sepals usually slightly longer than outer sepals, glabrous or with a 
few scattered hairs distally on outer surface. Petals 5, yellow, obovate, 9-13 mm long, 7-11 mm wide, broadly 
emarginate, glabrous. Stamens 9-13, surrounding carpels, ±equal in length; filaments c. 1.5 mm long, free; 
anthers ± rectangular, c. 1.0 mm long, obtuse, dehiscing by terminal slits c. 0.5 mm long and extending down 
lateral margin for up to c. 0.2 mm. Staminodes absent. Carpels 3, laterally compressed, glabrous; style divergent, 
flattened, 1.0-2.0 mm long. Ovules 2 per carpel. Emit not seen. Flowering has been observed at most times of 
the year but seems most prolific in spring. Figs 1,2. 

Additional specimens examined: AUSTRALIA: New South Wales: South Coast: Mt Imlay, summit ridge, 
20 km SW of Eden, I.R. Telford 6760, 25 Oct 1977 (CANB); Mt Imlay National Park, about 150 m S of the 
summit of Mount Imlay, J.D. Briggs 1965 & D. Albrecht, 17 Jul 1986 (CANB); Mount Imlay National Park, 

summit ridge of Mt Imlay, A.M. Lyne 1465, 1 Sep 1994 (CANB); Mt Imlay summit, 40 km SW of Eden via 
Burrawang Road, /. Knight 489, 26 Sep 1996 (CANB); Mt Imlay, northern ridge of peak, just off summit 
walking trail, E. Hearder 59, 16 Jun 1999 (CANB); near summit of Mt Imlay, K.L. McDougall 676, 31 Oct 1999 
(CANB); Mt Imlay, approximately 500 m NE of trig, S. Pedersen 779 & S. Donaldson, 12 May 2005 (CANB); 
Mount Imlay National Park, Mt Imlay summit, P. Carmen 329, D. Taylor, C. Hook & K. McDougall, 9 May 2007 
(CANB); 100 m N of trig station on summit ridge of Mt Imlay, G. Errington 813, 20 Sep 2011 (NSW); Mt Imlay, 
SW of Eden, on rocky ridge north of summit, K.L. McDougall 1457 & G.T. Wright, 27 Oct 2016 (CANB); Mt 
Imlay, SW of Eden, below cliff north of summit, K.L. McDougall 1458 & G.T. Wright, 27 Oct 2016 (CANB). 

Distribution: Known only from the summit area of Mt Imlay, south-west of Eden on the South Coast of New 
South Wales (Fig. 3). 

Habitat: Occurs in shrubby woodland dominated by Eucalyptus sieberi with a diverse understorey including 
Boronia imlayensis Duretto, Oxylobium ellipticum (Vent.) R.Br., Xanthorrhoea australis R.Br., Tetratheca 
subaphylla Benth., Dillwynia glaberrima Sm., and Amperea xiphoclada (Spreng.) Druce. A few plants grow 

beneath the canopy of the endangered mallee E. imlayensis on the eastern face of Mt Imlay and several grow 
beneath E. fraxinoides H.Deane &: Maiden below the northern edge of the summit ridge. The species occurs in 
a very narrow elevation range between about 800 and 850 m a.s.l. 
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Fig. 1. Hibbertia circinata near the summit of Mt Imlay, south-eastern NSW. Note the villous hairs at the bases of new 

leaves and the irregular teeth at the apex of some leaves. Such non-entire leaves were seldom observed (unvouchered 

specimen). Photo: G. Wright. 
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Fig. 2. Hairs on the upper leaf surface beginning to uncoil. Note the longer ± straight hairs on leaf margins. K.L McDougall 

1457 & G.T. Wright, (CANB) 

Conservation status: The total population is estimated to be about 200 plants. They occur predominantly 
in the last part of the summit ridge not infested with Phytophthora cinnamomi. Although their susceptibility 

to P cinnamomi is unknown, their absence from the summit area where all Xanthorrhoea australis have died 
within the last 20 years, and where species richness is relatively low, is suggestive that they are susceptible. 
The susceptibility of Hibbertia is apparently variable across the genus, but a number of species have been 
reported as ‘Highly Susceptible’ to P cinnamomi (O’Gara et al. 2005). Based on lUCN criteria, the species can 
be regarded as critically endangered (lUCN 2012). 

Etymology: The epithet refers to the tightly coiled hairs, which are particularly evident on young leaves. Most 
of these uncoil’ with age to become the characteristic spreading to appressed indumentum, but some are 
usually evident on all but the oldest vegetative parts. Although coiled hairs may be present on other species of 
subgen. Hibbertia, those of H. circinata create a distinctive pattern of ± regularly arranged open circles on the 
upper surface of many young leaves. 

Notes: Hibbertia circinata differs from H linearis in its villous rather than shortly tomentose, often soon- 
glabrous stems and young branches, its broader leaves with conspicuous persistent indumentum (those of H. 
linearis being glabrous or glabrescent), larger petals (to 13 mm long, compared with c. 10 mm long in H linearis) 

and fewer stamens (9-13 compared with 15-25 in H. linearis). The nearest known locality for H linearis (and 
the southern-most extent for that species) is in coastal hinterland west of Pambula (CANB867000) about 30 
km north of Mt Imlay. Some forms of the variable H. obtusifolia superficially resemble H. circinata but the 
leaves of H. obtusifolia are usually concolorous, glabrous or glabrescent. The stamen number for H obtusifolia 
(>30 per flower) exceeds that of both H. circinata and H. linearis. Hibbertia circinata differs from H. saligna in 
having pubescent upper leaf surfaces, smaller, partly glabrous sepals (to 6.5 mm long, compared with 12-16 
mm long and silky in H. saligna), and fewer stamens (9-13 compared with 20-35 in H. saligna).With H. saligna 
collections from Mt Imlay now being assigned to H. circinata, the southern limit for H. saligna is in hinterland 
forest north-west of Batemans Bay. 

The term hypsophylloid was used by Toelken (2000) to refer to floral leaves, which in Hibbertia often grade 
into normal leaves with the point of separation being difficult to define. 
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Fig. 3. Location of Hibbertia circinata in far south-eastern New South Wales (★). Records of H. linearis are shown as grey 

circles and H. saligna as black circles. 
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Abstract 

As a result of fieldwork on Cape York Peninsula, and ongoing revision of type specimens in lieu of the recent 
revision of Australian Acromastigum, two new species are described. Acromastigum carcinum represents a 
newly discovered species, currently known only from one location within the Jardine River National Park. 
The lowland and tropical monsoonal habitat of this species is highly unusual within the genus, and hints at 
the existence of a distinct, if species poor, bryofloristic element within tropical monsoon lowland habitats. 
Acromastigum implexum has been long recognised in Australia under the name A. echinatiforme, however 
comparison with the original material of that species confirms Australian plants represent a distinct species. 
Acromastigum implexum inhabits tropical montane rainforest habitats. Both species are currently known only 
from Australia, but both, particularly A. carcinum, may occur in similar habitats overseas. 

Introduction 

Australian species of the genus Acromastigum were revised by Brown and Renner (2014), wherein 12 species, 
including three new species, were recognised. This work was published in June 2014, eight months after 
the untimely death of Dr Elizabeth Brown. Following the publication of that revision, during the course of 

fieldwork on Cape York Peninsula a species of Lepidoziaceae subfamily Bazzanioideae Rodway was collected 
alongside a small, permanent, tributary of Elliot Creek within Jardine River National Park (Fig. 1). This plant 
had conspicuously bilobed leaves and trifid underleaves, but was not immediately referrable to any species 
of Acromastigum or Bazzania, and its generic placement could not be established in the field. It was not until 
the plant was examined under a compound microscope that a terminal origin for the geotropic stolons was 
confirmed, placing the plant within Acromastigum. We present this as a new species of Acromastigum since 
it does not match any species described by Evans (1934) or Grolle (1964,1978), and does not match any type 
material held in Geneva. That such a distinctive species has only been recently discovered can perhaps be 
reconciled against the focussed effort towards bryophyte collecting in the Wet Tropics, particularly at higher 
altitude montane regions where bryophyte biomass and diversity are known to be high. 

In the same vein, the lowland tropical monsoon habitats of Papua New Guinea and Australia have received 
little attention because of their comparatively low bryophyte biomass and species diversity. One of the new 
Acromastigum species suggests that there might be a small but distinct suite of lowland monsoon specialists. 

© 2018 Royal Botanic Gardens and Domain Trust 
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With regards to A. echinatiforme (De Not.) A.Evans, Brown and Renner (2014 p. 281) noted that there were 
significant differences between Australian and Malesian populations of A. echinatiforme in leaf dimensions, but 
followed determinations made by Hicks and accepted that the species was in Australia because they had not seen the 
type (Brown and Renner 2014). Following examination of type material at Geneva, it became clear that Australian 

specimens have been incorrectly attributed to A. echinatiforme. In addition to differences listed by Brown and 
Renner (2014), Australian plants differ from the Malesian type in leaf and underleaf lobe width such that the type 

falls outside the range of variation seen in Australian plants. Therefore, we consider that the differences between 
Australian specimens and the type of A. echinatiforme are best explained by the existence of two species. A new 
species is proposed for Australian plants as a formal placeholder for this hypothesis of relationships. 

Fig. 1. Generalised distribution of Acromastigum carcinum and A. implexum. 

Material and Methods 

Field collected and herbarium specimens were studied and compared with types, literature, and vouchers 
determined as part of the revision presented by Brown and Renner (2014) and held in NSW. 

To quantify variation in leaf and underleaf form, and identify discontinuities contributing to species circumscription 
for Acromastigum echinatiforme, we made counts of cell number for three variables: leaf disc length, postical lobe 
width, and largest underleaf lobe width. Twenty counts for each variable were made from each specimen, the 
sample set included the type of A. echinatiforme and four specimens of A. implexum from Queensland. 

Taxonomy 

Acromastigum carcinum M.A.M.Renner Sc T.C.Wilson, sp. nov. 

Diagnosis: Acromastigum carcinum can be recognised by its large shoots up to 1.8 mm wide; deeply three-lobed 
underleaves that are three to four times as wide as the stem and whose lobe apex is bicornute; asymmetrically 
bilobed leaves with lobes unequally-sized and forward-swept, separated by a narrow V-shaped sinus whose 
apex lies on the leaf midline; irregular leaf outline with projections and shallow notches; large leaf cells with 
conspicuous bulging trigones, wherein both a primary and secondary wall are visible; mamillose cells whose 
projecting mamillae form a crenulate margin. 
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Type: Australia: Queensland: Cook District, Cape York Peninsula, Jardine River National Park, Elliot Creek, 
53 m, ir22'54.7"S 142°24'47.8"E, 8 August 2015, M.A.M.Renner 7353 & T.C.Wilson (holotype: NSW 992696, 
isotypes: BRI, CANB, F, G) 

Forming loose mats of procumbent shoots, yellow-green and lacking brown pigments. Shoots 1.2-1.8 mm 
wide, 10-20 mm long. Stems 150-225 pm diameter, slightly dorsi-ventrally flattened; cortical cells 22-44 pm 
diam. in 7 or 8 rows; medullar cells 14-21 pm diam. in 8-12 rows; cortical cells with thick walls, outer and 

inner tangential walls 6-11 pm thick, radial walls narrower (2-8 pm); medullar cells thinner walled, typically 
1-3 pm thick. Vegetative branches arising at intervals of 5 mm, diverging at an angle of 40-60(-90)°; geotropic 
stolons frequent, leaves bifid, microphyllous at branch base, decreasing in stature and becoming scale-like; 
rhizoids scarce. Leaves inserted at an angle of 60° from the vertical, imbricate, elliptic ovate, 740-840 pm long 
X 460-510 pm wide, widest at base, dorsal base auriculate, ventral margin shallowly curved, margins irregular; 

leaves bilobed, dorsal lobe broadly triangular, nearly isosceles, 147-171 pm long, 151-184 pm wide, apex acute; 
ventral lobe falcate, swept forward, 6-8 cells wide at base, 240-297 pm long, 177-202 pm wide at base, apex 
acute. Vitta present but poorly defined, extending from middle of leaf at base toward the leaf sinus apex, 5 or 
6 cell rows wide at base, narrowing to 4 or 3 cell rows toward the leaf apex, separated from ventral leaf margin 
by 4 or 5 cells rows, vitta cells oblong, 25.1-46.5 pm long by 11.9-17.3 pm wide, with large, bulging trigones 
comprised of primary and secondary wall, with the two wall types visible within the trigone; medial wall 
thickenings absent; medial cells broadly elliptic, with long axis radiating toward leaf margin from the middle 
of the leaf base, 13.5-22.4 pm long by 11.8-16.5 pm wide, trigones as for basal cells; marginal cells 10.3-18.6 
pm long by 7.9-12.8 pm wide; medial and marginal cells mamillose. Cuticle with scattered low papillae on 
medial and marginal cells, denser on lobe cells. Oil-bodies unknown. Underleaves 4 or 5 times wider than 
stem, imbricate, insertion ttransverse, 412-508 pm long by 610-723 pm wide, rounded at base, marginal 
irregularities frequent; 3-lobed, sinuses to c. 0.66 of underleaf length, disc 4-6 cell tiers high, lobes unequal, 
largest lobe (290-384 pm long) on one side, shortest lobe (265-329 pm long) on opposite side, lobes variously 
6-12 cells wide at base, apex emarginate or bicornute. Asexual reproduction absent. Sexual reproductive 

structures not seen. Fig. 2. 
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Fig. 2. Acromastigum carcinum. A, Habit of dry specimen. B, Two sections of leafy stems. C, Branch in dorsal view, 

showing pseudodichotomous branching in which the smaller branch only partially displaces the larger main shoot. 

D, Branch in ventral view. E, Five underleaves, showing distinct lobes with bicornute apex and weak asymmetry. F, Leaf, 

showing cellular detail in particular the coarse trigones present throughout the leaf; note the weakly defined medial vitta 

and radial orientation of cell long axes above and below, and the transition to isodiametric cells at the leaf margin. G, Four 

leaves showing the distinctive shape with the unequally-sized and forward-swept lobes. H, Shoot sector dorsal view. 

I, Shoot sector ventral view; note the underleaf width relative to the stem. All from NSW 992696. 
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Fig. 3. Tributary of Elliot creek showing small falls in permanent waterway next to which A. carcinum grew (upper), and 

the growth habit of A. carcinum showing the dull bronze-green colour and loose mats formed by overlapping shoots. 
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Distribution and ecology: Acromastigum carcinum is currently known from a single locality, a small tributary 
of Elliot Creek in Jardine River National Park, Cape York Peninsula, Queensland (Fig. 3). At this site A. carcinum 
grows within the flood channel of a small permanent stream flowing through sandy soils and exposed pavements 
derived from sandstone. It is restricted to the proximal spray zones associated with small chutes, cascades, and 
riffles. This species forms small bright yellow-green carpets on dark humus covering vertical surfaces of the 
stream bank and in sheltered recesses stabilised by other vegetation overhanging the stream. Several discrete 
patches were noted along some 50 metres of stream length. The stream flows through open shrubby tropical 
woodland to 10 metres tall consisting of emergent Allocasuarina littoralis (Salisb.) L.A.S.Johnson and Callitris 
intratropica R.T.Baker & H.G.Sm., over a mixed discontinuous canopy with Choriceras tricorne (Benth.) 
Airy Shaw, Corymbia clarksoniana (D.J.Carr & S.G.M.Carr) K.D.Hill & L.A.S.Johnson, Grevillea pteridifolia 

Knight, Melaleuca viridifolia Sol. ex Gdiertn, Xanthostemon crenulatus C.T.White, with a subcanopy and shrub 
layer dominated by Acacia spp., Asteromyrtus lysicephala (F.Muell. & F.M.Bailey) Craven, Jacksonia thesioides 
A.Cunn. ex Benth., Neofabricia myrtifolia (Gaertn.) Joy Thomps., Thryptomene oligandra F.Muell., and a 
ground layer with Baloskion tetraphyllum subsp. meiostachyum (F.A.S.Johnson & O.D.Evans) B.G.Briggs & 
F.A.S.Johnson, Drosera spp., Lomandra banksii (R.Br.) Fauterb., Lycopodiella cernua (F.) Pic.Serm., Nepenthes 
mirabilis (Four.) Druce, Pteris sp., Schoenus sparteus R.Br., Sticherus flabellatus (R.Br.) H.St.John, Stylidium 
floodii F.Muell. and other graminoids. The ground layer was particularly dense in close proximity to the stream. 
An unidentified species of Riccardia was also found growing with A. carcinum. 

Acromastigum carcinum may occur in other lowland monsoon habitats on both sides of the Torres Strait. 
Fiverworts within these habitats have been poorly documented as collecting efforts in both Australia and 
Papua New Guinea have focussed on wetter, cooler habitats of high bryophyte diversity. 

Identification: The greatest challenge to the identification of Acromastigum carcinum is generic assignment. 
The ventral Acromastigum-type geotropic stolons produced by A. carcinum are leafy at their base (Fig. 2D). 
The first branch leaf is set at the very base of the branch, on the postico-lateral side opposite the half-underleaf. 
These two segments may overlap, such that the branch origin is obscured, making it difficult to decide whether 
the plant belongs in Bazzania or Acromastigum. The large size of A. carcinum is unusual for the genus within 
Australia, which may contribute to confusion. The bilobed leaves are consistent with Acromastigum, but 
bilobed Bazzania species are known. 

Under high magnification, the terminal origin of the geotropic stolons can be established by their placement 
next to a half-underleaf, typically a single lobe, rarely bilobed. 

In the field, the branch origin is nearly impossible to establish because surrounding underleaves overlap with 
and obscure the branch base. However, A. carcinum can still be identified with confidence in the field as well 
as the laboratory by a range of distinctive characters. The underleaves of A. carcinum are deeply three-lobed 
and three to four times as wide as the stem (Fig. 2E, I). In all other Australian species of Acromastigum the 
underleaves are the same width as, or only slightly wider than the stem, and in most species are obscurely lobed. 
Only A. colensoanum and A. implexum have underleaves as deeply divided, but in neither are the underleaves 
as wide, nor do the lobes spread widely. Under the microscope the underleaf lobe apex in A. carcinum is often 
bicornute (Fig. 2E), formed by two prominent, pointed cells at the apex that are separated by a sinus. 

The leaves of A. carcinum are distinctive in shape, with the unequally-sized and forward-swept lobes, and the 
narrow, V-shaped sinus whose apex lies on the leaf midline (Fig. 2F, G). Some leaves are nearly rectangular in 
outline when flattened, due to the way in which the postical leaf-lobe is curved and pointed forward (Fig. 2F,G). 
The antical leaf-lobe is broadly triangular, and acute. The leaf outline is irregular, with bumps and shallow 
notches, and the interior margin is broadly ampliate (Fig. 2F). 

The leaf cells are large and have conspicuous bulging trigones (Fig. 2F) comprised of primary and secondary 
wall, with the two wall types visible within the trigone. The cells are mamillose, and on the margin the mamillae 
may project making the margin crenulate. The vitta is poorly defined but comprises four or five rows of cells 
that extend up the middle of the leaf (Fig. 2F). Among Australian Acromastigum this combination of characters 
is found only in A. carcinum. 

Acromastigum bifidum (Steph.) A.Evans (type: Ferguson Island,D’Entrecasteaux, May 1895,Micholitz G00067274!) 
is another large species, but has toothed leaf margins that immediately distinguish it from A. carcinum. 

Etymology: carcinum from the latin variation of the Greek name for the constellation Cancer, the crab 

KapKivoc; (Karkinos), in reference to the distinctly claw-like appearance of the leaves of this species. 

Acromastigum implexum M.A.M.Renner sp. nov. 

Diagnosis: Acromastigum implexum is distinctive in having leaves subequally-bilobed, with lobes parallel, leaf 
margins entire, cell walls evenly and continuously thickened; underleaves three-lobed divided to halfway or 
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slightly deeper, slightly wider than stem; the leaf disc is 12-23 cell tiers high, the ventral leaf lobe 3-5 cells 
broad at the base, and the underleaf lobes are 4-8 cells broad at their base. 

Type: Queensland, Cook, Bellenden Ker Range, Wooroonooran National Park, Russel River catchment, track 
to Choorichillum from end of Gourka Road, between NW summit and Choorichillum, 17°23'45"S 145°48'56"E, 

1460 m, 30 Mar 2012, M.A.M. Renner 6432, V.C. Unis & E.A. Brown (holotype: NSW896971; isotypes: BRI, 
CANB, F, G). 

Description: Brown and Renner (2014) as A. echinatiforme. Figs 4,5. 

Etymology: implexum from the Latin for interwoven, in reference to the tightly knit patches of interlocked 
leafy and geotropic shoots formed by this species, and also the passion for quilting held by the late Dr Elizabeth 
Brown, who studied Australian Acromastigum for 25 years. 

Recognition: Acromastigum implexum can be recognized by its subequally-bilobed leaves whose lobes are 
acute and have their long axis nearly parallel (Fig 4B, 5); the underleaves are 3-lobed, divided to halfway or 
slightly deeper, slightly wider than the stem, and the disc has a blunt tooth on either side (Fig. 4K). The leaf cell 

walls are continuously and evenly thickened throughout (Figs 4E-G). 

Acromastigum implexum differs from A. echinatiforme (isosyntypes: Borneo, in monte Linga, 1867, Beccari 
ex herb Bossier ex herb Steph. G00282403! GOOl 13667! G00282402!) in leaf and underleaf dimensions. In 
A. implexum the leaf disc is 12-23 cell tiers high, the ventral leaf lobe is 3-5 cells broad at the base, and the 
underleaf lobes are 4-8 cells broad at their base. In the type of A. echinatiforme the leaf disc is 6-10 cell tiers 
high, the ventral leaf lobe is 5-9 cells broad at the base, and the underleaf lobes are 4 or occasionally 5 cells 
broad at their base (Fig. 6). 

The status of plants illustrated as A. echinatiforme by Grolle (1978) is unresolved. 

Notes: The largest specimen among the isosyntypes of M. echinatiforme in Geneva (G00282403) is a mixture 
of two Acromastigum species, suggesting that lectotypification within the type series is required. The other 
Acromastigum is similar to A. bancanum. 

Specimens examined: Australia: Queensland: Cook: Track to Manjal Jimalji, ridge between coral fern patch 
and Devils Thumb, 16°23'32"S 145°17'35"E, 1186 m, 18 May 2014, M.A.M. Renner 6969b & T.C. Wilson, 
(NSW859384); Good Shepard Rock, slope of Mount Demi near Mossman, 16°30'S 145°19’E, 17 Jul 1983, M.L. 

Hicks 11661 (NSW434075); Mount Lewis State Forest, Mount Lewis Road, third creek beyond locked gate, 
16°30T6" S 145n6'08" E, 1200 m, 14 Aug 1995, E.A. Brown 95/108, B.M. Wiecek & K.L Radford (NSW390610); 
State Forest 143, Mount Lewis Road c 30.5 km from intersection with Mossman-Mount Molloy Road, 50 m 
up small stream, 16°30'50"S 145°16T0"E, 16 Jul 1994,E.A. Brown 94/500, R.G. Coveny & B. Tan (NSW297109); 
Main Coast Range, 19 km NNW of Mount Molloy, 1200 m, 16°3TS, 145°16'E, 30 Jun 1984, H. Streimann 30310 
(CANB8408816); ibid, H. Streimann 30308 (CANB8408814); Mt Bellenden Ker National Park, Mt Bellenden 
Ker, just below radio transmitter pylon, between track and stream, 17°15'55"S 145°5lT5"E, 1500 m, 7Aug 1995, 
E.A. Brown 95/179, B.M. Wiecek & K.L. Radford (BRI, NSW390438); Mount Bellenden Ker, south peak, 23 km 
SSE of Gordonvale, 1550 m, 17°18'S, 145°52'E, 3 Mar 1983, H. Streimann 27433 (CANB8305398); Bellenden Ker 
Range, Russell River catchment, Wooroonooran National Park, track to Choorichillum from end of Gourka 
Road, between NW summit and Choorichillum, 17°23'45"S 145°48'56"E, 1460 m, 30 Mar 2012, M.A.M.Renner 

6432, V.C. Unis & E.A. Brown (NSW896971); Massey Creek on road between Ravenshoe and Millaa Millaa, 
17°36'S 145°35'E, 30 Jun 1983, WB. Schofield 80127 &M.L Schofield (NSW498527); North Kennedy: Cardwell 
Range, Douglas Creek, Bridge No. 10, on forestry road to Blencoe Falls, 700 m upstream from bridge, 18°12'46"S 
145°48'30"E, 730 m, 30 Jul 1995, E.A. Brown 95/74, B.M. Wiecek & K.L. Radford, (NSW390333); 31 Jul 1995, 
E.A. Brown 95/108, B.M. Wiecek & K.L. Radford, (NSW390367). 
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Fig. 4. Acromastigum implexum. A, Habit of dry specimen. B, Five leaves, dorsal margin to the left. C, Branch in dorsal 

view, showing pseudodichotomous branching in which the smaller branch displaces the larger main shoot. D, Branch in 

ventral view. E, Detail of leaf lobes showing cellular detail. F, Cells at leaf middle and on the ventral margin. G, Cells on 

the dorsal leaf margin and medial leaf base. H, Shoot sector in ventral view showing geotropic stolon. I, Shoot sector in 

ventral view, note underleaf width relative to the stem. J, Shoot sector in dorsal view. K, Underleaf, showing distinct lobes. 

All from NSW 89697i. 
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Fig. 5. Acromastigum implexum. A, Underleaf cellular detail. B-D, Underleaf outlines. E, Ventral view of shoot system. 

F, Leaf cellular detail. G, H, Leaf outlines. I, J, Stem transverse sections. Scale (approximate) A, F, I, J, 250 pm; B-D, 500 pm; 

E, 4000 pm; G, H, 1000 pm. From E.A. Brown 94/500 and Hicks 11661. 



54 Telopea 21: 45-54, 2018 Renner and Wilson 

Revised key to species 

In the following couplets 11 and 15 from the key to Australian Acromastigum in Brown and Renner (2014) are 
changed and added, respectively 

11. Underleaf width equal to or less than stem; plants with or without a distinct vitta; south eastern 
Rainforests in New South Wales, and Victoria; and Tasmania and New Zealand.12 

11. Underleaves wider than stem; plants without a distinct vitta; Wet Tropics Bioregion Rainforests, 
Queensland.15 

15. Underleaves 3-4 times wider than stem, underleaf lobes spreading, apex emarginate. 
Leaf cells mamillose, cell walls with conspicuous bulging trigones. Leaves anisolobus, 
the postical lobe larger and curved, the antical lobe triangular.A. carcinum 

15. Underleaves 1.0-1.5 times wider than stem, underleaf lobes convergent to parallel, apex truncate. 
Leaf cells not mamillose, cell walls continuously and evenly thickened. Leaves subisolobous, 
both lobes narrowly triangular.A. implexum 
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Fig. 6. Boxplots showing variation in cell counts describing the size of three structures by which the type of A. echinatiforme 

falls outside the range of variation exhibited by Australian A. implexum. 
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Abstract 

Six new species of Utricularia (Lentibulariaceae) are recognised from northern Australia. Descriptions of the 
new species Utricularia albertiana R.W.Jobson & Baleeiro, U. bidentata R.W.Jobson & Baleeiro, U. hamata 
R.W.Jobson & M.D.Barrett, U. magna R.W.Jobson & M.D.Barrett, U papilliscapa R.W.Jobson & M.D.Barrett, 
and U. limmenensis R.WJobson (Lentibulariaceae) are provided. Diagnostic features for all six species are 
illustrated, and distribution, habitat, and conservation status are discussed. 

Introduction 

The monsoon tropics of Australia is an area of globally significant species diversity of the carnivorous plant 
genus Utricularia L., with more than 49 species known (Taylor 1989; Jobson and Baleeiro 2015; Jobson et al. 
2017). Although some species have widespread extralimital distributions, or are widespread across northern 
Australia, a high proportion of species are geographically localised, particularly those belonging to subg. 
Polypompholyx (Lehm.) RTaylor sensu Muller and Borsch (2005) (Taylor 1989; Rent and Jobson 2010; Jobson 
et al. 2003, 2017). This paper describes an additional six species found in the Kimberley region of Western 
Australia, and / or the ‘Top End’ of the Northern Territory; all but one are apparently restricted to one or other 
of these two regions. 

The six species named here possess bladder-traps with a single unbranched dorsal appendage and lack scales 
on their peduncles and are therefore considered members of subg. Polypompholyx. Accessions representing five 
of the taxa were included in a recent molecular phylogeny that showed four of the species, namely Utricularia 
albertiana R.WJobson & Baleeiro, U bidentata R.W.Jobson & Baleeiro, U. magna R.W.Jobson Sc M.D.Barrett, 
and U. papilliscapa R.W.Jobson & M.D.Barrett, are placed within sect. Lasiocaules (Jobson et al. 2017). All of 
these species are from the Northern Kimberley region of Western Australia, with U. bidentata also found at 
Edith River in the Northern Territory. 

Recognition as distinct species is supported by morphological (this paper) and molecular phylogenetic results 
(Jobson et al. 2017). Utricularia albertiana and U magna were previously thought to be Kimberley forms 
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of the Northern Territory species U. dunstaniae F.E.Lloyd and U arnhemica P.Taylor, respectively However, 
in the molecular phylogeny the former was placed sister to the likewise Kimberley endemic U. antennifera 
P.Taylor with both these species possessing similar appendages on bladder-traps (Taylor 1989). In the same 
study, U. magna was placed sister to a clade containing U papilliscapa (sp. nov. this study), U tridactyla P.Taylor 
and U. kenneallyi P.Taylor with all possessing hairs or papillae near the base of the peduncle (Taylor 1989; 
Jobson et al. 2017). 

Utricularia bidentata was previously included under a broad concept of U. kimberleyensis, however molecular 
data indicates that U. kimberleyensis sensu lato is possibly composed of three taxa (Jobson et al. 2017) and 
morphological data tend to corroborate their distinction. 

Utricularia hamata R.W.Jobson & M.D.Barrett and U. limmenensis R.W.Jobson are currently only known 
from the north Kimberley region of Western Australia and the Roper Gulf region of the Northern Territory, 

respectively. Jobson et al. (2017) placed U. hamata within sect. Pleiochasia, while U. limmenensis was also 
included in the section following a post publication alignment and phylogenetic analysis of a representative 
DNA sample (R.W. Jobson unpubl. data). In these studies, U hamata was found to be sister to U hamiltonii 
P.Taylor, while U. limmenensis was close to U albiflora R.Br. and U terrae-reginae P.Taylor. Both U hamata 
and U limmenensis possess a non-inflated hollow peduncle which is a key characteristic of clade B of sect. 
Pleiochasia in Jobson et al. (2017). 

Morphological differences are compared between the newly described entities and their closely allies species, 
with notes on their distribution, ecology and conservation status provided. Preparation of an identification 

key representing all Australian species of Utricularia is currently underway and will be included in a future 
taxonomic revision of the genus in Australia (R.W. Jobson, in prep.). 

Taxonomy 

1. Utricularia albertiana R.W.Jobson & Baleeiro sp. nov. 

Diagnosis: Previously confused with U dunstaniae EE.Lloyd from the Northern Territory and differs in 
having spur apex rounded/obtuse, central corolla lower lip lobe longer than the spur, calyx lower lip almost as 

long as the spur, and trap dorsal appendage usually present. 

Type AUSTRALIA: Western Australia: Gardner: [precise locality withheld for conservation reasons], 27 

April 2014, R.W. Jobson 2308 & P.C. Baleeiro (holo: NSW852554; iso: PERTH). 

Utricularia sp. Bearded (R.W.Jobson 2308) sensu Jobson et al. (2017). 

Small annual, affixed subaquatic herb. Rhizoids numerous, capillary, simple, up to 8 mm long, 0.2 mm thick, 
from base of peduncle, with 1-3 from nodes of stolon. Stolons few, capillary, 0.1-0.15 mm thick, branched, up 
to 25 mm long, internode length 5-8 mm long. Leaves few, one or two from base of peduncle and two from 
stolon nodes, petiolate; lamina obovate or narrowly obovate 0.5-1.3 mm wide, 1.5-3.5 mm long, single nerve, 
apex rounded. Traps few at base of peduncle, one or two at nodes of stolon, and singly on internodes, ovoid, 
0.85-1.4 mm long, mouth lateral, with dorsal appendage reduced to a slight bump or 0.5-1.0 mm long, lateral 
appendages long capillary or highly reduced, ventral wings absent, stalk 1-2.5 mm long. Inflorescence erect, 
solitary 60-120 mm long; peduncle terete, sparsely papillose near the base, glabrous above, solid, 0.35-0.5 
mm thick. Scales absent. Bracts and bracteoles similar, basifixed, sparsely glandular, ovate with apex subacute, 
slightly gibbous at base, c. 1.3 mm long. Flowers 1,4-5 mm long (excluding erect appendages); pedicels erect 
or apically curved, slightly or strongly dorsiventrally flattened, 2-10 mm long. Calyx lobes unequal; upper lobe 
c. 2 mm long, 1.2 mm wide, oblong, strongly convex with apex rounded; lower lobe c. 1.2 mm long, 0.7 mm 

wide, ovate, slightly convex with apex bifid. Corolla reddish-brown to apricot; upper lip erect, 4.5-5 mm long, 
obovate, strongly convex, glandular on inner upper surface; lower lip 5-lobed with lateral pair filiform, erect, 

canaliculate, papillose on inner surface, 40-50 mm long, of the three central lobes, two outer lobes absent, 
central lobe descending, subulate, 2-5 mm long, usually two or three times the length of the spur; palate 
glabrous, with raised rim; spur inflated, broadly scrotiform, mostly glabrous, glandular at rear of base, slightly 
longer than the calyx lobe, apex bilobed with each lobe ± rounded/obtuse. Staminal filaments slightly curved, c. 
0.8 mm long, anther thecae sub-distinct. Ovary ovate, adnate to calyx lobe, c. 1 mm long; style c. 0.5 mm long; 
style short; stigma with lower lip ovate, sharply reflexed, upper lip short, truncate. Capsule ovoid, c. 1.2 mm 
diam.; walls thin, dehiscing by a single, ventral, longitudinal, marginally thickened slit. Seeds ovoid 0.16-0.2 
mm long. Pollen 6-colporate, c. 24 x 27 pm (R. W. Jobson 2308 & P Baleeiro). Figs 1,2. 



Six new species of Utricularia (Lentibulariaceae) from Northern Australia Telopea 21: 57-77, 2018 59 

Additional specimens examined: WESTERN AUSTRALIA: Gardner: [localities withheld for conservation 
reasons]: C.R. Dunlop 5320,27 Feb 1980 (MEL); C.R. Dunlop 7862,15 Apr 1988 (DNA); A.C. Beauglehole 58874 
& E.G. Errey, 22 Aug 1978 (PERTH). 

Etymology: The specific epithet honours Prof. Victor A. Albert, botanist and evolutionary biologist in 
the Department of Biological Sciences at the University at Buffalo, State University of New York, who has 
contributed immensely to our understanding of the genus Utricularia. 

Phenology: Flowers and fruits recorded between February and April. No other information available. 

Distribution and ecology: Known from three locations in the Northern Kimberley region, WA. The type 
location is at King Edward River, while a second collection site is c. 50 km to the west {Dunlop 5320). Found 
growing in shallow pools on sandstone pavement and outcrops with Eriocaulon sp., Drosera spp., and sedges 
(Fig. 2c, d). 

Conservation status: Known from two collections on the King Edward River and a third collection from a 

tributary of the Mitchell River, in non-conservation protected areas. Given the limited botanical knowledge 
of these watercourses, U. albertiana is likely to be more widespread than currently appears. However, after 
three decades of extensive Kimberley surveys, this species has not been observed anywhere except the disjunct 
sandstone block that runs from King Edward / Lawley River, up to Kalumburu, and the isolated Theda block 
further to the south (MDB pers. obs.). This suggests that U. albertiana is likely to be highly localised. It is 
therefore recommended that this species be listed in Western Australia as a candidate for declaration as rare 
flora (Priority One - Poorly-known species, requiring urgent study to assess conservation status and determine 
potential threats). 

Notes: In his monograph, Peter Taylor (1989) recognised the Kimberley form of U. dunstaniae {Beauglehole 
58874) as conspecific with the type specimen from near Darwin, NT. In his description of the species the 

corolla spur is described as narrowly scrotiform with apex bilobed, the lobes obtuse [= U. albertiana] or 
subacute [= U. dunstaniae]. A recent molecular phylogenetic study that included specimens from two of the 
three known populations of U. albertiana and three of U. dunstaniae from the Darwin region (which were 
found to fit the morphology of the type specimen), placed U. albertiana as strongly supported sister species 
to U. antennifera P.Taylor, while U. dunstaniae sensu str. was placed sister to the Cape York endemic U. lowriei 
R.W.Jobson (Jobson 2013; Jobson et al. 2017). Utricularia albertiana is easily distinguished from U. antennifera 
by its central corolla lower lip lobe being longer than the spur and the absence of two adjacent lobes (Taylor 
1989). In U. antennifera, although all three lobes are present, they are short and deltoid in shape. The spur of U. 
antennifera differs from that of U. albertiana in being inflated from the base, but is similar in having an apex 
emarginate with rounded/obtuse lobes. The traps of U. albertiana and U. antennifera are similar in having a 
simple capillary dorsal appendage, but differ in the position of mouth relative to that of the stalk; lateral versus 
sub-terminal, respectively. Habitat differences are also apparent with U. albertiana always occurring in pools 
over sandstone 5-10 cm deep (subaquatic) while U. antennifera grows in wet soils (terrestrial) at depths never 
more than 1 cm under the wettest conditions (MDB, pers. obs.). 

2. Utricularia bidentata R.W.Jobson & Baleeiro sp. nov. 

Diagnosis: Similar to U. kimberleyensis C.A.Gardner but differs in having two white, prominently raised 
central ridges at the base of the lower corolla lip that are longer than the two outer ridges, and a peduncle that 
is sparsely papillose towards the base. 

Type: AUSTRALIA: Northern Territory: Edith Falls, Nitmiluk, 17 April 2015, R.W. Jobson 2682 & W. Cherry 

(holo: NSW909576; iso: DNA). 

Utricularia sp. Fanged (R.W.Jobson 2682) sensu Jobson et al. (2017). 

Small to medium-sized probably annual, terrestrial herb. Rhizoids capillary, simple, up to 50 mm long, tapering 
from 1.1 mm thick at base to 0.6 mm near apex, numerous from base of peduncle. Stolons few, filiform, solid, 
10-20 mm long, 1.0-1.2 mm thick. Leaves few, from base of peduncle, and 2 or 3 at stolon node, petiolate; 
lamina obovate, 20-30 mm long, 10-16 mm wide, single nerve, apex rounded. Traps stalked, globose, few at 
base of peduncle and 1 at nodes and internodes of stolon, ± uniform, ovoid, 1.0-1.5 mm long; mouth basal, 
with similarly shaped, short, simple dorsal and two lateral appendages, 0.3-0.5 mm long; margin of ventral 
wing appendage crenate, 0.8-1.0 mm long. Inflorescence erect, 80-250 mm long, solitary or rarely in pairs; 
peduncle terete, glabrous above, sparsely papillose below, solid, 0.4-0.5 mm thick. Scales absent. 
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Fig.l. Utricularia albertiana. a, habit; b, stolon with vegetative parts and peduncle base in situ; c, bladder-trap lateral view; 

d, flower bud % view; e, bud side view; f, flower frontal view; g, stamen dorsal view; h, stamen frontal view; i, stamen lateral 

view; j, flower dorsal view; k, flower with calyx removed; 1, flower lateral view; m, fruit lateral view; n, stigma lateral view; 

o, stigma ventral view; p, fruit ventral view; q, seed. Scale bar: a = 20 mm; b = 6 mm; c = 2 mm; d-f, j-1 = 3.3 mm; g- 

i, q = 2 mm; m, = 3 mm; n, o = 2.5 mm; p = 3 mm. Material used: Jobson 2308 & Baleeiro (NSW852554). 
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Fig. 2. Utricularia albertiana. a, flower frontal view close-up; b, flower frontal view showing appendages; c, flower lateral 

view; d, habitat at type site. Scale bars; a, b = 6 mm; c = 1 mm. Images; a, W. Cherry; b-d, R.W. Jobson (all type location). 
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Bracts and bracteoles similar, 1.6-1.8 mm long, basiolute, basally connate, superior part 0.8-1.0 mm long, 
narrowly ovate with apex acute, inferior part 0.6-0.8 mm long. Flowers 1-3, single on an elongated raceme axis, 
pedicels erect, filiform, slightly tapering apically, 5-15 mm long. Calyx lobes unequal; upper lobe c. 3 mm long, 
1.7 mm wide, broadly ovate with apex rounded; lower lobe c. 2.3 mm long 1.6 mm wide with apex emarginate. 
Corolla 13-15 mm long; upper lip limb white tinged with purple, 4.5-6 mm long, constricted below the middle, 
superior part obovate with apex emarginate, inferior part ovate, sparsely glandular on margin; lower lip limb 
purple with darker streaks emanating from the base towards the limb apex, obtrullate in outline, 11.5-12.5 mm 
long, slightly 3-lobed with apex rounded, with two prominently raised white ridges projecting apically beyond 
the ridges on either side, each slightly hooked near the apex, with 2 slightly raised purple/white ridges on either 
side; palate sparsely glandular, with raised margin; spur cylindrical from a conical base, constricted at the middle, 
tapering to a narrowly rounded or truncate apex, at c. 110° to the lower-lip limb. Staminal filaments curved, c. 1.3 
mm long, anther thecae sub-distinct. Ovary globose, c. 1.5 mm long; style short (half as long as ovary); stigma 
with lower lip transversely elliptic, upper lip smaller, deltoid. Capsule globose, 3.1 mm diam., walls thin, dehiscing 
by a single, ventral, longitudinal, narrowly thickened slit. Seeds obovoid, c. 0.4 mm long, 0.19 mm wide. Pollen: 
3-colporate, c. 28 x 28 pm {R.W. Jobson 2682 & W. Cherry). Figs 3,4. 

Additional specimens examined: NORTHERN TERRITORY: Edith Falls, R.M. Barker 342,28 Apr 1983; Edith 
River [Falls], D.E. Murfet 5573 &A. Lowrie, 3 Mar 2007 (AD); Edith River [Falls], D.E. Murfet 5578 &A. Lowrie, 3 

Mar 2007 (AD). WESTERN AUSTRALIA: Gardner: [localities withheld for conservation reasons]: A.S. George 
14515,23 Apr 1977 (PERTH); R. W Jobson 2278 & PC. Baleeiro, 26 Apr 2014 (NSW924532); R.W. Jobson 2295 & 
PC. Baleeiro, 27 Apr 2014 (NSW924536); A.C. Beauglehole 53950,27 Jun 1976 (PERTH); K.F. Kenneally 6202,28 
Apr 1977 (PERTH); PR. Foulkes 243,31 May 1985 (PERTH); R.L. Barrett RLB 262,12 Apr 1992 (PERTH). 

Etymology: The specific name is from the Latin bi- (two) and dentatus (toothed) and refers to the two white, 
prominently raised ridges that project forward from the palate resembling two sharp teeth. 

Phenology: Flowers and fruit observed from March to June. 

Distribution and ecology: Widespread across the Kimberley region from Broome to Mitchell Plateau, 
WA, with localised disjunct occurrences at Nitmiluk, NT. Although the disjunction between WA and NT 

populations involves -800 km, habitat is similar, with plants infrequent along edges of rocky or sandy creeks, 
among grasses and sedges (Fig. 4c, d). 

Conservation status: Although U. bidentata is widely distributed across the Kimberley region, occurrences 
are infrequent (RWJ pers. obs.). In the NT, collections are thus far restricted to small patches along non¬ 
conservation protected creeks in the Nitmiluk area. The patchy and infrequent nature of U. bidentata may 
have contributed to the limited number of collections, but it is also possible that the populations are highly 
localised. It is therefore recommended that this species be listed in WA and NT as Data deficient, requiring 
further study to assess conservation status and determine potential threats. 

Notes: This species was previously confused with U. kimberleyensis C.A.Gardner, with the most salient 
difference involving colour of the palate spot (yellow / orange vs cream), and size of the two central ridges 
at the base of the corolla lower lip (not raised relative to adjacent ridges vs prominently raised relative to 
adjacent ridges). The two species tend to differ in habitat, with U. bidentata often occurring on soils with a 
high clay content, including cracking clay plains, while U. kimberleyensis typically grows in alluvial silt on 
sand flats derived from sandstone. Both species occur within 2 km of each other at Theda Station in the north 

Kimberley (MDB pers. obs.) and largely overlap in overall distribution. The phylogenetic study of Jobson et al. 
(2017) placed accessions of U. bidentata within clade F3, sister to a group containing U. dunlopii RTaylor and 
U. wannanii R.W. Jobson Sc Baleeiro, while U. kimberleyensis was placed in the sister clade F2 and was itself sister 
to U. georgei RTaylor. With exception of U. uniflora R.Br, both clades F2 and F3 contain species characterised 
with the inferior parts of the bracts and bracteoles connate. Taxonomic descriptions and illustrations of U. 
kimberleyensis provided in Taylor (1989), and Lowrie (2013), combine both U. bidentata and U. kimberleyensis. 
For this reason a redescription of U. kimberleyensis, based on specimens matching the type sheet C.A. Gardner 
1412, Charnley River, Western Australia (holo: RERTH; iso: NSW), is currently underway (Jobson, in prep). 
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Fig. 3. Utricularia bidentata. a, habit; b, lower peduncle section showing glands; c, stolon with vegetative parts and peduncle 

base in situ-, d, bracts and bracteoles; e, flower lateral view; f, flower frontal view; g, flower dorsal view; h, stamen lateral view; 

i, stamen frontal view; j, spur; k, upper lip frontal view; I, bladder-trap lateral view; m, leaf; n, seed; o, immature fruit showing 

calpc; p, mature fruit. Scale bar: a = 60 mm; b, 1 = 2 mm; c, e, f, g = 10 mm; d, h, i = 2.5 mm; j, m = 6 mm; k, o, p = 4 mm; n = 1 

mm. Material used: a, n = Murfet 5573 & Lowrie (AD206600); b-m = Jobson 2682 & Baleeiro (NSW927127). 
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Fig. 4. Utricularia bidentata. a, flower frontal view; b, flower lateral view; c, rocky creek-side habitat in Kimberley, WA; 

d, creek-side grassland habitat at type site, Edith River, NT. Scale bars; a, b = 6 mm. Images; a, b, W. Cherry; c, d, R.W. Jobson. 
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3. Utricularia hamata R.W.Jobson & M.D.Barrett sp. nov. 

Diagnosis: Similar to U. hamiltonii F.E.Lloyd but differs in having bifid lateral trap appendages, a white corolla, 
2-lobes of upper lip limb rounded, corolla lower lip limb obovate, spur broadly conical, curved upwards with 
apex yellow 

Type: AUSTRALIA: Western Australia: Gardner: [precise locality withheld for conservation reasons], 
R.W. Jobson 2670 & W. Cherry, 16 Apr 2015 (holo: NSW909471; iso: PERTH). 

Utricularia sp. Theda (M.D.Barrett 2056) sensu Jobson et al. (2017). 

Utricularia sp. Theda (M.D.Barrett MDB 2056) Western Australian Herbarium in FloraBase, http://florabase. 
dpaw.wa.gov.au/ [accessed April 2018]. 

Small to medium sized possibly perennial, terrestrial or affixed subaquatic herb. Rhizoids capillary, simple, up 
to 3 mm long, tapering from 0.9 mm thick at base to 0.04 mm near apex, numerous from base of peduncle. 

Stolons few, filiform, 10-15 mm long, 0.15-0.22 mm thick. Leaves few, from base of peduncle, and 1 at stolon 
node, linear-lanceolate, lamina not obvious, 6-12 mm long, 0.2-0.7 mm wide, single nerve, apex acuminate, 
total length 10-20 mm long. Traps stalked, ovoid, ± uniform, few at base of peduncle and 1 or 2 at nodes, one on 
internodes of stolon, 1.5-2.8 mm long; mouth lateral, with dorsal appendage simple, capillary c. 2 mm long, and 
lateral appendages bifid from near the base, capillary, c. 2 mm long, wings absent. Inflorescence solitary, usually 
40-100 mm long (up to 300 mm long when growing in deeper water); peduncle erect at anthesis, brittle, hollow, 
terete, glabrous, 0.4-1.0 mm thick, deflexed towards apex post anthesis. Scales absent. Bracts and bracteoles equal, 
basifixed, narrowly oblong with apex acute 1.7-2.2 mm long. Flowers solitary, pedicels erect, filiform, slightly 
tapering apically, 8-15 mm long. Calyx lobes unequal, membranous; upper lobe c. 3-4 mm long, 2.5-3 mm 
wide, broadly ovate with apex rounded; lower lobe c. 2.5-3 mm long, 3-3.5 mm wide with apex emarginate. 
Corolla 6.0-10 mm long, white, with yellow ridges at base of lower lip; upper lip limb 4.2-6.5 mm long, white 
with four purple streaks above middle, constricted near middle, superior part narrowly obovate with apex bifid 
with lobes rounded at apex, inferior part broader, ovate; lower lip limb, 5-9 mm long, obovate, apex rounded 
or truncate, tinged light mauve near the base, with two slightly raised yellow ridges at base; palate pubescent; 
spur broadly conical, slightly curved, apex emarginate, lobes rounded, about half as long as the lower-lip limb. 
Staminal filaments slightly curved, c. 1.7 mm long, anther thecae distinct. Ovary globose, c. 1.7 mm long; style 
short, 0.5 mm long; stigma with lower lip semicircular, upper lip minute, deltoid. Capsule globose, c. 5 mm 
diam., walls thin, membranous, appears to dehisce by a single, ventral, longitudinal, unthickened slit (or possibly 
indehiscent). Seeds obovoid, c. 0.6 mm long, 0.35 mm wide. Pollen: 6-colporate, c. 34 x 37 pm (R.W. Jobson 2670 
& W. Cherry), or 6- and 3-colporate (M.D. Barrett MDB 2056). Figs 5,6. 

Additional specimens examined: WESTERN AUSTRALIA: Gardner: [localities withheld for conservation 
reasons]: M.D. Barrett MDB 2056, 25 Apr 2008 (PERTH); M.D. Barrett MDB 3091, 22 Aug 2010 (PERTH); 
R.L. Barrett RLB 3302 & M.D. Barrett, 23 Feb 2006 (PERTH); M.D. Barrett MDB 2777,25 Mar 2010 (PERTH); 
R. Butcher RB 1975 ScA.N. Start, 5 Jun 2014 (PERTH). 

Etymology: The specific epithet is from the Latin hamatus (shaped like a hook, hooked, crooked) and refers 
to the deflexing of the peduncle post anthesis. 

Phenology: Elowers and fruits in February to June. 

Distribution and ecology: Known from only three sites in the Kimberley, WA. In the north Kimberley (type 
location) it grows either as an emergent in deep pools of creek-line (20-30 cm) with sandstone substrate, 
or as a terrestrial on shallow sandy edges with Eriachne sp., Fimbristylis spp., Utricularia sp. (Fig. 6d). At the 
Harding Range in the West Kimberley, it was found in a shallow creek on a sandstone pavement. In the Central 
Kimberley it was found growing within a herbfield flat with Melaleuca viridiflora, in a wetland/chute area, with 
red-brown to dark brown clayey soil (R. Butcher pers. comm.). 

Conservation status: This rarely collected species is known from three sites. It is listed as a priority one taxon 
in Western Australia under its manuscript name U. sp. Theda (M.D. Barrett MDB 2056). Due to all known sites 
occurring on non-conservation managed lands, we recommend that this conservation listing is maintained. 

Notes: The phylogeny of Jobson et al. (2017) places the four accessions of U. hamata sister to a clade containing 
accessions of the Northern Territory U. hamiltonii. Accessions from both clades share the affixed aquatic habit, 
although the smaller stature of U. hamiltonii limits it to very shallow habitats. They also share an upper lip 
with four short vertical purple streaks just above the middle, and the deflexing of the peduncle post anthesis. 
The most salient differences between Utricularia hamata and U. hamiltonii include the shape of the flower 
with lower corolla lip limb obovate versus quadrate, and upper corolla lip bifid with lobes apically rounded vs 
deeply divided with lobes apically acute. 
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Fig. 5. Utricularia hamata. a, habit; b, stolon with vegetative parts and peduncle base in situ; c, leaf; d, bracts and bracteoles; 

e, peduncle and pedicel with mature fruit capsule; f, flower lateral view; g, flower frontal view; h, flower dorsal view; i, spur; j, 
upper lip frontal view; k, stamen dorsal view; 1, stamen lateral view; m, immature fruit showing calyx; n, immature fruit dorsal 

view; o, mature fruit; p, seed; q, bladder-trap ventral view. Scale bar: a = 75 mm; b, c, e = 15 mm; d, q = 3 mm; f-j = 6 mm; k & 

1 = 2.4 mm; m-o = 6 mm; p = 2 mm. Material used: Jobson 2670 & Cherry (NSW924836 spirit, NSW909471 sheet). 
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Fig. 6. Utricularia hamata. a, flower frontal view; b, flower lateral view; c, peduncle with mature capsule; d, creek habitat 

at type site. Scale bars; a = 3 mm, b = 5 mm, c = 2 mm. Images; a, b, W. Cherry; c, d, R.W. Jobson (Jobson 2670 & Cherry). 
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Utricularia hamata superficially resembles U.fistulosa P.Taylor in flower colour (white), bladder-trap form, 
habit (affixed-aquatic), and occupies similar aquatic habitats across the Kimberley region (Taylor 1989). 
Utricularia hamata differ from U fistulosa in having upper lip with four vertical purple streaks vs entirely 
white, lower lip longer than the spur vs shorter than the spur, bladder-trap lateral appendages bifid vs simple, 
inflorescence single flowered vs multi-flowered, and deflexing of the peduncle post-anthesis vs peduncle and 
pedicel remaining upright during maturation of the seed capsule (Taylor 1989). 

4. Utricularia magna R.W.Jobson & M.D.Barrett sp. nov. 

Diagnosis: Similar to U tridactyla P.Taylor but differs in having a light-mauve corolla, a shallowly 3-lobed 
corolla lower lip with lobes broadly rounded at the apex, corolla upper-lip superior part obovate, bladder-traps 
usually to c. 7.2 mm (rarely to 10 mm) long. 

Type: AUSTRALIA: Western Australia: Gardner: [precise locality withheld for conservation reasons], M.D. 
Barrett MDB 2858,30 Apr 2014 (holo: PERTH; iso: NSW934866). 

Utricularia sp. Sandstone (M.D.Barrett 1335) R.W. Jobson sensu Jobson et al. (2017). 

Medium-sized probably annual, terrestrial herb. Rhizoids capillary, simple, up to 20 mm long, tapering from 
0.4 mm thick at base to 0.09 mm near apex, numerous from base of peduncle. Stolons few, filiform, hollow, 
20-30 mm long, 0.2-0.3 mm thick. Leaves numerous, from base of peduncle, and 1 or 2 at stolon node, petiolate; 
lamina obovate or linear-obovate, 5-10 mm long, 0.1-0.22 mm wide, single nerve, apex rounded. Traps stalked, 
globose, numerous at base of peduncle and 1 at nodes and internodes of stolon, ± uniform, ovoid, 1.2-7.2(-10) 
mm long; mouth basal, with a short broad dorsal-lateral deeply fimbriate appendage, 1-3 mm long, sometimes 
folded downwards adnate to the mouth; ventral wing appendage deeply fimbriate, 3-5 mm long. Inflorescence 
erect, 150-270(-300) mm long, solitary or in pairs; peduncle terete, glabrous above, sparsely papillose below, 
solid, 0.5-0.1 mm thick. Scales absent. Bracts and bracteoles 0.8-1.4 mm long, unequal, basifixed, slightly 
gibbous at base, bracts lanceolate with apex acute, bracteoles shorter, ovate with apex rounded. Flowers 1-4, 
in pairs on an elongated raceme axis, pedicels erect, filiform, slightly tapering apically, 8-25 mm long. Calyx 
lobes unequal; upper lobe c. 3 mm long, 2.2 mm wide, broadly ovate with apex rounded; lower lobe c. 1.7 mm 
long, 1.2 mm wide with apex emarginate. Corolla light purple or light mauve, 12-13 mm long; upper lip limb 
3.5-4 mm long, constricted near middle, superior part obovate with apex emarginate or bilobed, inferior 
part ovate, ciliate on margin; lower lip limb, obtrullate in outline, 6-7.5 mm long, shallowly 3-lobed with apex 
rounded, with two prominently raised yellow (becoming white towards base) ridges at base, with 2 slightly 
raised light mauve ridges on either side, bordered by 2-4 darker streaks around edge; palate shortly pubescent, 
with raised margin; spur cylindrical from a conical base, slightly restricted at the middle, tapering to a narrowly 
rounded or truncate apex, at c. 90° relative to the lower lip limb. Staminal filaments curved, c. 1.5 mm long, 
anther thecae sub-distinct. Ovary globose, c. 1.5 mm long; style short (half as long as ovary); stigma with 
lower lip transversely elliptic, upper lip smaller, deltoid. Capsule globose, 3.5 mm diam., walls thin, dehiscing 
by a single, ventral, longitudinal, broadly thickened slit. Seeds obovoid, c. 0.5 mm long, 0.22 mm wide. Pollen: 
3-colporate, c. 28 x 28 pm (M.D. Barrett MDB 1335 & R.L. Barrett, CANB592223). Figs 7,8. 

Additional specimen examined: WESTERN AUSTRALIA: Gardner: [localities withheld for conservation 
reasons]: M.D. Barrett MDB 1335 & R.L. Barrett, 19 Jan 2003 (PERTH; CANB); R.L. Barrett RLB 6713 & M.D. 
Barrett 26 Mar 2010 (PERTH). 

Etymology: The specific epithet is from the Latin magnus (big, great, large) and refers to the unusually large 
bladder-traps (Eig. 8c). 

Phenology: Flowers and fruits recorded in January and April. Seed-set has been observed in both Barrett MDB 
2858 and Barrett MDB 1335 & Barrett. 

Distribution and ecology: Known only from the southern edge of Prince Regent Nature Reserve, where it is 
restricted to sandstone pavements (Fig. 8d). 

Conservation status: Utricularia magna is a very localised species and although at least one known site is within 
the Prince Regent National Park, we recommend that this species be listed in WA as rare flora (Priority Two - 
Poorly Known Taxa), requiring further study to assess conservation status and determine potential threats. 

Notes: This species was previously confused with U. arnhemica P.Taylor from the Northern Territory, based mainly 
on bladder-trap size (Lowrie 2013). Three accessions of U. magna were included in the plastid phylogeny of Jobson 
et al. (2017) as U. sp. Sandstone (M.D.Barrett 1335) R.W.Jobson and were placed within clade F, sister to a clade 
containing U. papilliscapa, U. tridactyla and U. kenneallyi, while U. arnhemica s.s. was placed within clade E. 
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Fig. 7. Utricularia magna. a, habit; b, stolon with vegetative parts and peduncle base in situ; c, leaf; d, calyx with immature 

fruit; e, bracts and bracteoles; f, lower peduncle section showing glands; g, glands close-up; h, flower lateral view; i, stamens; 

j, flower dorsal view; k, flower frontal view; 1, seed; m, bladder-trap frontal view; n, bladder-trap lateral view. Scale bar; 

a = 40 mm; b = 12 mm; c, h, j, k, m, n = 8 mm; d = 4 mm; e, f, 1 = 3 mm; g, 1 = 1 mm. Material used; a, b, h, j, 1, Barrett MDB 

1335 & Barrett (CANB00592223); c-g, i, m, n, Barrett MDB 2858 (NSW934866). 
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Fig. 8. Utricularia magna. a, flower frontal view; b, flower lateral view; c, bladder-trap; d, habit and habitat at type site. 

Scale bars: a, b = 3 mm, c = 5 mm. Images: M.D. Barrett. 
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5. Utricularia papilliscapa R.W.Jobson & M.D.Barrett sp. nov. 

Diagnosis: Similar to U. tridactyla P.Taylor but differs in having lower peduncle densely papillose, a corolla 
light pink, a more shallowly 3-lobed lower lip with palate a yellow patch at base, corolla upper lip superior part 
oblong and acutely bifid. 

Type: AUSTRALIA: Western Australia: Gardner: [precise locality withheld for conservation reasons]: 14 April 
2015, R.W. Jobson 2657 & W. Cherry (holo: NSW; iso: PERTH). 

Utricularia sp. Papillose (R.W.Jobson 2657) sensu Jobson et al. (2017). 

Small-sized annual, terrestrial herb. Rhizoids capillary, simple, up to 4 mm long, tapering from 0.1 mm thick at base 
to 0.05 mm near apex, numerous from base of peduncle. Stolons few, filiform, 80-100 mm long, 0.1-0.2 mm thick. 
Leaves few, from base of peduncle, and 2 or 3 at stolon node, petiolate; lamina elliptic, 1-2 mm long, 0.5-0.6 mm 
wide, single nerve, apex rounded, total length 4-6 mm long. Traps stalked, globose, few at base of peduncle and 1 
or 2 at nodes, one on internodes of stolon, ± uniform, ovoid, 0.5-0.8 mm long; mouth basal, with a short dorsal 
appendage, c. 0.2 mm long, sometimes folded downwards adnate to the mouth; two lateral appendages c. 0.25 mm 
long; ventral wings, margin entire or shortly fimbriate, 1-1.5 mm long. Inflorescence erect, 45-140 mm long, solitary 
or two or more arising in succession; peduncle terete, paphlose near base, glabrous above, solid, 0.2-0.4 mm thick. 
Scales absent. Bracts and bracteoles 0.5-0.7 mm long, equal, basifixed, gibbous at base, ovate with apex acute. Flowers 
1-3, in pairs on an elongated raceme axis, pedicels erect, filiform, slightly tapering apically, 5-25 mm long. Calyx 
lobes subequal; upper lobe c. 1.5-1.6 mm long, 1.0-1.1 mm wide, broadly ovate with apex rounded; lower lobe c. 
1.4-1.5 mm long 1.1-1.2 mm wide with apex truncate. Corolla light pink, 5.5-6.5 mm long; upper lip limb 2.5-3 mm 
long, white or sometimes streaked purple, constricted below middle, superior part oblong with apex acutely bifid, 
inferior part ovate; lower lip limb transversely obtrullate in outline, 5-6 mm long, deeply 3-lobed with apex rounded 
or truncate, with two prominently raised white (becoming violet near each apex), tspreading ridges at base, half as 
long in centre, with yellow patch at base; palate glandular; spur subulate, slightly curved or straight, apex acute, about 
as long as the lower-lip limb. Staminal filaments curved, c. 1.1 mm long, anther thecae sub-distinct. Ovary ovoid, c. 
0.8 mm long; style half as long as ovary; stigma lower lip semi-circular, upper lip smaller, deltoid. Capsule globose, 

2.1 mm diam., dehiscing by a single, ventral, longitudinal, marginally thickened slit. Seeds obovoid, c. 0.15 mm long, 
0.12 mm wide. Pollen: 3-colporate, c. 32 x 32 pm {R.W. Jobson 2657 & W. Cherry). Figs 9,10. 

Additional specimens examined: WESTERN AUSTRALIA: Gardner: [localities withheld for conservation 
reasons]: C.R. Dunlop 5319,27 Feb 1980 (PERTH, DNA); M.D. BarrettMDB 2901 & R.L. Barrett, 29 Mar 2010 
(PERTH). 

Etymology: The specific epithet refers to the densely papillose peduncle base. 

Phenology: Flowers and fruits recorded from February to April. 

Distribution and ecology: Known only from a few locations in the Northern Kimberley region of Western 

Australia. Found on shallowly inundated sandy skeletal substrate over sandstone pavement (Fig. 10c). 

Conservation status: All three examined collections are from non-protected areas of the Northern Kimberley 
region, although an additional fourth collection was recently made within the Drysdale River National Park 

(R.L. Barrett pers. comm.). This species is likely to be widespread and locally abundant, but is probably 
restricted to sandstone pavement habitats. It has previously been confused with the more common species 
U. leptorhyncha. It is therefore recommended that this species be listed in WA as Data deficient, requiring 
further study to assess conservation status and determine potential threats. 

Notes: Utricularia papilliscapa is similar to U. tridactyla P.Taylor but differs in having a corolla that is pink 
vs violet, a shallowly 3-lobed lower lip with lobes broadly rounded at the apex vs deeply 3-lobed with lobes 
narrowly oblong and rounded or sub-truncate at the apex. Jobson et al. (2017) included two U. papilliscapa 
accessions {Barrett MDB 2901 & Barrett; Jobson 2657 & Cherry), with a third, undescribed sister accession 
{Barrett MDB 2726 & Maier) from the Prince Regent River area, differing in having a forward-projecting fully 
pink lower lip with a non-raised palate, and a white upper lip with purple flecks. In comparison, the former two 

accessions share a pink lower lip with two v-shaped purple streaks with a raised palate, and a non-flecked white 
upper lip. Since Barrett MDB 2726 & Maier is morphologically distinct and known from a single collection, it is 
for the present excluded from the description of U. papilliscapa pending collection of additional material. 

In the phylogeny, the three above mentioned accessions were strongly supported as sister to a clade containing 
U. tridactyla and U. kenneallyi. Utricularia papilliscapa was illustrated and described in Taylor (1989) within 
the description of U. leptorhyncha: Utricularia papilliscapa = (fig. 27: 2-6, 8, 10-14 from Dunlop 5319); 
U. leptorhyncha = (fig. 27: 1, 7, 9, 15, 16 from Craven 2493 fitting the type Adams 1722). It has also been 
illustrated and wrongly identified as U. kenneallyi in Lowrie (2013). 
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Fig. 9. Utricularia papilliscapa. a, habit; b, stolon with vegetative parts and peduncle base in situ; c, lower peduncle section 

showing papillae; d, papillae close-up; e, bracts and bracteoles; f, leaf; g, flower frontal view; h, flower lateral view; i, flower 

dorsal view; j, stamens; k, corolla upper lip frontal view; 1, bladder-trap lateral view; m, bladder-trap ventral view; n, mature 

fruit; o, seed; p, mature fruit showing calyx. Scale bar; a = 20 mm; b, i, k, n, p = 4 mm; c = 3 mm; d, 1, m, o = 1 mm; e, f, j = 

2 mm; g, h = 8 mm. Material used: Jobson 2657 & Cherry (NSW924824 spirit). 
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Fig. 10. Utricularia papilliscapa. a, flower frontal view; b, flower % lateral view; c, wet grassland habitat at type site. Scale 

bars; a, b = 3 mm. Images: a, b, W. Cherry; c, R.W. Jobson (Jobson 2657 & Cherry). 
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6. Utricularia limmenensis R.W. Jobson sp. nov. 

Diagnosis: Similar to U. albiflora R.Br. but differs in having a corolla pale violet, a narrow upper-lip limb 
slightly constricted near middle, corolla lower-lip limb strongly three-lobed, and spur long, cylindrical from 
base, curved towards apex, 1.3-2 times longer than lower lip. 

Type: AUSTRALIA: Northern Territory: Roper Gulf: [precise locality withheld for conservation reasons], R. W. 
Jobson 3427 & D. Albrecht, 17 May 2017 (holo: NSW934855; iso: DNA, CANB). 

Utricularia sp. Limmen (B.M.Stuckey 655 & I.D.Cowie) R.Jobson in Northern Territory flora online, 
http://eflora.nt.gov.au/ [accessed February 2018] 

Very small sized annual, terrestrial herb. Rhizoids capillary, simple, up to 3-5 mm long, tapering from 0.1 mm 
thick at base to 0.04 mm near apex, numerous from base of peduncle. Stolons few, filiform, 30-45 mm long, 0.2- 
0.25 mm thick. Leaves few, from base of peduncle, and 2 at stolon node, subulate, lamina not obvious, 8-11 mm 
long, 0.2-0.3 mm wide, single nerve, apex acute. Traps stalked, ovoid, ± uniform, few at base of peduncle and 
1 or 2 at nodes, 1.2-1.5 mm long; mouth lateral, with dorsal appendage simple, capillary c. 1.3 mm long, and 
lateral appendages simple or bifid from near the apex, capillary, c. 1 mm long, ventral wings present with 
margin entire or crenate. Inflorescence solitary, 25-40(-50) mm long; peduncle erect, hollow, terete (thickening 
towards the apex), glabrous, 0.4-6.0 mm thick. Scales absent. Bracts and bracteoles ± equal, basifixed, ovate 
with apex rounded 0.7-1.0 mm long. Flowers solitary, pedicel slightly curved at anthesis, deflexed 90° post 
anthesis, filiform, slightly tapering apically, 2.2-4.2 mm long. Calyx lobes unequal; upper lobe 1.6-1.8 mm 
long, 1.4-1.6 mm wide, broadly ovate with apex rounded; lower lobe 1.4-1.6 mm long 1.1-1.3 mm wide with 
apex emarginate. Corolla 4.5-5.5 mm long, pale violet, with white ridges at base of lower lip; upper lip limb 
2.5-3.1 mm long, slightly constricted near middle, superior part narrowly oblong 1.2-1.3 mm wide, with apex 
weakly emaginate, inferior part slightly broader, obovate 1.3-1.4 mm wide; lower lip limb, 2.1-2.4 mm long, 

obovate, apex three lobed, pale violet with four prominent, and two smaller outer, white raised ridges at the 
base, bordered by a yellow streak near the palate and a purple streak on the apical margin of the ridges; palate 
pubescent; spur cylindrical, slightly curved towards apex, 3.0-3.5 mm long, 1.3-2 times as long as the lower 
lip limb. Staminal filaments straight, c. 1.3 mm long, anther thecae sub-distinct. Ovary globose, c. 1.7 mm 
long; style short, 0.5 mm long; stigma with lower lip semicircular, upper lip minute, deltoid. Capsule globose, c. 
3.1 mm diam., dehiscing by a single, ventral, longitudinal, and broadly thickened slit. Seeds obovoid, c. 0.5 mm 
long, 0.32 mm wide. Pollen: 3-colporate, c. 30 x 30 pm (R.W. Jobson 3427 & D. Albrecht). Figs 11,12. 

Additional specimen examined: NORTHERN TERRITORY: Roper Gulf: [locality withheld for conservation 
reasons]: B. Stuckey 655 & 1. Cowie, 12 May 2010 (DNA). 

Etymology: The specific epithet refers to the region within the catchment of the Limmen Bight River, from 
which Limmen National Park takes its name. 

Phenology: Flowers and fruit observed in May. No obvious fragrance was detected emanating from fresh flower. 

Distribution and ecology: Known from two collections in the Limmen Bight River catchment, NT. The two 
collection sites are located ~50 km apart: Stuckey 655 & Cowie within Limmen National Park, while Jobson 
3427 & Albrecht is located on private property. At both sites it is found on sandy clay substrate along the drying 
edge of Melaleuca viridiflora Sol. ex Gaertn. dominated swamps with U simmonsii Lowrie, Cowie & Conran 
and Eriocaulon pygmaeum Sm. (Fig. 12c, d). 

Conservation status: Known only from two collections; one is protected within Limmen National Park, and a 
second, type collection from an unprotected site on private property. Although the type site did not show any 
obvious wild pig damage across the portion explored (c. 1/5 of the estimated 5 km total swamp circumference) 
(Fig. 12d), two nearby swamps were heavily impacted across much of their shoreline (R.W. Jobson pers. obs.). 
At present, U. limmenensis should be regarded as “Not Evaluated” following the lUCN (2014) guidelines, 
however, given the observed habitat damage at two potential nearby sites, we recommend threat status should 
be evaluated as soon as possible. 

Notes: Utricularia limmenensis shares with U albiflora, U triflora, and U terrae-reginae similar shaped white 
ridges at the base of the corolla lower lip, leaf tips that are acuminate, and trap ventral wings projecting vertically 
over the trap mouth (Taylor 1989). Despite these similarities, the latter two species are easily distinguished 
based on their larger size (60-170 mm tall) (Taylor 1989). However, U albiflora is of a similar size to that of 
the likewise solitary flowered U limmenensis (to c. 40 mm tall), although they differ in corolla colour (white/ 
yellow vs pale violet with purple streaks), and spur size and shape (straight, shorter or slightly longer than the 
lower-lip vs curved, 1.3-2 times longer than the lower lip) (Eigs 11, 12a, b). These two species also differ in 
bladder-trap structure with U limmenensis possessing bifid lateral appendages, while in U albiflora they are 
trifid. The distribution of U albiflora is based on three collections at c. 15°S on the eastern coast of Cape York 
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Fig. 11. U limmenensis. a, habit; b, leaf, adaxial surface; c, bladder-trap lateral view; d, bladder-trap % frontal view; e, bract; 

f, stamen; g, flower lateral view; h, flower dorsal view; i, flower frontal view; j, corolla upper lip; k, mature fruit; 1, seed. Scale 

bar: a = 10 mm; b = 5 mm; c-e = 2 mm; f, 1 = 15 mm; g-i, k = 33 mm; j = 24 mm. Material used: (Jobson 3427 & Albrecht, 

NSW934855). 
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Fig. 12. U limmenensis. a, flower frontal view; b, flower lateral view; c, habit, at type site also showing U. simmonsii. 

d, swamp verge habitat at type site. Scale bars; a, b = 2.5 mm, c = 20 mm. Images: R.W. Jobson (Jobson 3427 & Albrecht). 
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Peninsula, and a single poor fragmentary specimen Gulliver 125 (MEL) with unripe fruits, from the southeast 
corner of the Gulf of Carpentaria, Qld (Taylor 1989). It is possible that this latter Gulf specimen represents an 
eastern population of U. limmenensis, however a search of the region between the lower reaches of the Norman 

and Gilbert Rivers is required to determine whether or not this is the case. 
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Abstract 

Two new species of Plectranthus L’Her. are described from Cape York Peninsula, Queensland. Plectranthus 
amiculatus T.C. Wilson, P.I.Forst. & M.A.M. Renner and P altanmouiensis T.C. Wilson, P.I.Forst. & M.A.M. 
Renner have restricted distributions on the peninsular tip and Altanmoui range, respectively. Both species are 
illustrated and notes on habitat, distribution, affinities and conservation status are provided. 

Introduction 

The Cape York Peninsula bioregion (CYP) is approximately 750 km long and 220,000 km^. It is the most 
northern section of Queensland and harbours a diverse flora. The exposed geology of CYP is of particularly 
early origin, having formed before or during the Mesozoic. The Hodgkinson Basin forms the eastern edge of 

Cape Melville and extends south towards Cooktown; it consists of a complex mosaic of geologies, wherein the 
Altanmoui range of Cape Melville consists of Permian granites overlaid with Cretaceous sedimentary rock 
(Biggs and Philip 1995). The northern tip of CYP also consists of granites and volcanics (Carboniferous in age) 
that extend across the Torres Strait -albeit mostly submerged- to the southern margin of Papua New Guinea 
(Willmott et al. 1973; Von Gnielinsky et al 1997). In Cape Melville and the eastern ranges further north in CYP, 
the relief and steep slopes resulting from this geology provide a wealth of habitat for outcrop-loving plants 
such as Plectranthus L’Her. 

Plectranthus is a genus of fleshy to succulent herbs or shrubs found throughout the tropics (except in the 
Americas), and to a lesser extent, temperate regions such as southeastern Australia and southern Africa (van 
Jaarsveld 2006). In tropical latitudes, it is typically found in skeletal soils in rocky outcrop habitat and its fleshy 
to succulent habit permits its tolerance to long dry periods relieved by the annual monsoon. Although the 
diversity of Plectranthus is known to be particularly high in Southern Africa, a steady taxonomic endeavour 
for the past several decades has recognised many species (currently 48) in Australia, particularly in the north 
east of Queensland (Forster 1991,1992,1994,1996,1997,1998,2008,2011,2014,2015). 

© 2018 Royal Botanic Gardens and Domain Trust 



80 Telopea 21: 79-89, 2018 Wilson, Forster and Renner 

The numerous isolated ranges of CYP appear to have provided suitable conditions for a high diversity of 
Plectranthus, including ten endemic species. Four of these CYP endemics {R dumicola P.I.Forst., R megadontus 
PI.Forst., R batianojfii P.I.Forst., and R ventosus P.I.Forst.) are found in the Cape Melville region, and another five 
{R arenicola P.I.Forst., R laetus P.I.Forst., R pulchellus P.I.Forst., R excelsus P.I.Forst., and R venustus P.I.Forst.) are 
found in the region within or nearby Kutini-Payamu National Park (NP), which is approximately 200 km south of 
the peninsular tip. Rlectranthus scutellarioides (L.) R.Br. and R apreptus S.T.Blake - both of which are distributed 
throughout most of the Queensland wet tropics - are the only two Australian species recorded further north 
towards the Torres Strait islands (Atlas of Living Australia Atlas of Living Australia 2018). Yet the presence of 
R apreptus on CYP is based on a single leafless specimen collected from Goods (Palilug) Island {Rowell 8 MEL), 
which is 500 km north of other known collections. Although this specimen resembles R apreptus superficially, it 
does not fit the description of R apreptus since it has dark orange glands (as opposed to yellow), more flowers 
per verticillaster and longer spreading non-glandular trichomes on its calyces. 

Exploration of CYP in 2015 aimed to collect specimens of Rlectranthus for a comprehensive phylogenetic 
investigation on Australian Rlectranthus. An unidentified species, very similar to R batianojfii and R diversus 
S.T.Blake, was collected in the southern portion of the Altanmoui range. Although the names R batianojfii 
and R diversus were applied to some specimens collected in the area, critical examination supports that these 
specimens and the unidentified specimen are an undescribed species. Another unidentified Rlectranthus was 
found near Cape York, north of the Lockerbie scrub, and bears resemblance to the material collected from 
Goods (Palilug) Island. In this paper we describe both unidentified collections as a new species and provide 
them with a description, illustrations, images, and a table describing morphological differences. We follow the 
format of measurements and terminology used in preceding studies of Rlectranthus (e.g. Eorster 2015), include 
reproductive terminology and quantify indumentum following the format of other Lamiaceae studies (Conn 
1992; Wilson and Conn 2015), and introduce a new method for measuring diagnostic bends in the corolla 
tube (Pig. 1). Measurements were made from living (P. amiculatus only), spirit and herbarium material; sessile 
glands and glandular trichomes were only measured from herbarium material since they become obscured or 
destroyed when preserved in spirit. 

Fig. 1. Flower profile of R. amiculatus showing i) angle measurement of upward bend ii) angle measurement of downward 

bend and iii) angle measurement of lateral lobes respective of floral tube axis. Scale bar = 2.5 mm. Photograph; T.C. Wilson. 
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Taxonomy 

Plectranthus amiculatus T.C.Wilson, RI.Forst. & M.A.M.Renner, sp. nov. 

Diagnosis: Plectranthus amiculatus T.C.Wilson, RI.Forst. & M.A.M.Renner shares with R apreptus the ovate 
leaf superficially appearing glabrous, leaf veins impressed adaxially and only slightly raised on the abaxial 
surface, lower calyx lobes not adjacent to corolla tube, and a similar corolla shape with a sharp (90-115°) 
downward bend in the corolla tube; but differs from R apreptus by the longer and spreading non-glandular 
trichomes on leaves and stems (as opposed to shorter and antrorse), orange-coloured sessile glands densely 
covering stem below inflorescence (as opposed to yellow or yellowish orange), (6)12-14(16) flowers in a 
verticillaster (as opposed to 6-10(16), spreading hairs that are longer (0.1-0.5mm) on the flowering calyx (as 

opposed to antrorse and <0.2 mm) and a pleasant scent when crushed (as opposed to scentless). 

Type: Along Rajinka Road, Cook District, Queensland, 10° 42.187' S, 142° 31.850' E, 8 Aug 2015, T.C. Wilson 
595 & M.A.M. Renner {holo: NSW985146; iso: BRI). 

Erect to semi-erect, succulent perennial herb 20-40 cm tail; foliage with faint pleasant odour when crushed; 
non-glandular and glandular trichomes uncoloured; coloured sessile glands orange, up to c. 0.05 mm wide and 
4-8-celled. Roots fibrous. Stem not tuberous, rounded to slightly square, fleshy, bright green when young, yellowish 
brown when old, transitioning to reddish-green in inflorescence, lower stem to 7-10 mm diameter; indumentum 
spreading, persistent, consisting of shorter non-glandular trichomes (2 or 3 cells, 0.1-0.5 mm long, 10-25 trichomes/ 
mm^), longer non-glandular trichomes (up to 5-10 cells, 1.6 mm long, c. 3 trichomes/mm^ or becoming more dense 

at nodes), glandular trichomes (3 cells, 0.1 mm long, 5-33/mm^), and orange-coloured sessile glands (c.l3/mm^). 
Leaves light green becoming bluish green when drought stressed, discolorous; petiole 20-30 mm long; lamina 
broadly ovate (1.2-1.4 lengthiwidth ratio), 70-90 mm long, 55-70 mm wide; margin slightly recurved and crenate 
with (10)14-16 teeth on each side of lamina; apex acute to obtuse; base truncate; adaxial lamina surface midgreen 
with longer non-glandular trichomes (5-10 cells, 1-2 mm long, c. 1/mm^), shorter non-glandular trichomes (3 cells, 
0.1-0.5 mm long, c. 2/mm^), glandular trichomes (2 cells, 0.05-0.1 mm long, 2-10/mm^), lacking orange-coloured 

sessile glands; abaxial surface with non-glandular trichomes restricted to veins (4-8 cells, 0.5-1 mm long, 5-20/ 
mm^), glandular trichomes (1 or 2 cells, 0.02-0.05 mm long, 3-4/mm^) and orange-coloured sessile glands (1-6/ 
mm^) positioned in deeply recessed pits. Inflorescence up to 250 mm long, comprising 1-3 branches from near the 
base; subtending leaves narrow ovate (3-6 lengthiwidth ratio), 4-8 mm long, 2-5 mm wide, crenate with 5-12 teeth 
on each side of lamina, abaxial surface indumentum with antrorse non-glandular trichomes (5-10 cells, 0.1-0.7 
mm long, 25-35/mm^), glandular trichomes (1 or 2 cells, c. 0.2 mm long, c. 16/mm^), and sessile glands (up to 

10-15/mm^), adaxial surface indumentum with antrorse non-glandular trichomes (5-10 cells, 0.1-0.7,9-12/mm^) 
and glandular trichomes (1 or 2 cells, c. 0.2 mm long, 6 or 7/mm^); bract reddish green, early caducous and not 
forming a coma, ovate to broadly ovate (1-1.6 length:width ratio, 0.2-0.4 length at maximum width:length), 1-2 

mm long, 1-1.5 mm wide, abaxial non-glandular trichomes (5-10 mm cells, 0.2-0.6 mm long, 5-10/mm^), abaxial 
glandular trichomes (2 cells, 0.02-0.03 mm long, 2 or 3/mm^) and abaxial orange-coloured sessile glands (1-2/mm^); 
verticillaster (6-)12-14(-16)-flowered; pedicel 3-4.5 mm long, 1-1.5 mm diameter, non-glandular trichomes (2-6 
cells, 0.02-0.2 mm long, c. 40/mm^), glandular trichomes (1 cell, c. 0.3 mm long, c. 4/mm^) and sessile glands (c. 1/ 
mm^). Calyx reddish or purplish green becoming maroon at lobe apices, indumentum and glands sparse towards 

lobes, lobes flared, c. 3 mm long, accrescent; tube 0.9-1.1 mm long, c. 1 mm wide, non-glandular trichomes (3-7 
cells, 0.1-0.5 mm long, 10-40/mm^), glandular trichomes (1-3 cells, <0.05 mm long, 15-30/mm^), sessile glands 
(10-15/mm^); adaxial (upper) lobe broadly ovate (c. 1 length:width ratio), 1-2 mm long, 1-1.5 mm wide; lateral 
lobes 1-2 mm long, 0.5-1 mm wide; abaxial (lower) lobes 1-2 mm long, 0.3-0.7 mm wide; Fruiting calyx golden 
brown; pedicel 3-4.5 mm long; tube 1-1.4 mm long; adaxial lobe broadly ovate (c. 1 length:width ratio), 1.5-3 mm 
long, c. 2 mm wide; lateral lobes 1.5-2.5 mm long, 0.9 mm wide; abaxial lobes 2.3-2.6 mm long, 0.5-1 mm wide. 
Corolla 10-12 mm long. Mac-purple in bud; tube Mac-purple (or more bluish when older) fading to white near base, 
4.5-5.5 mm long, 1-1.8 mm high, 1-1.3 mm wide at base, bent upwards c. 115° at c. 1.5 mm from base (measured 
from abaxial side), slightly inflated and bent downwards 105-115° at c. 3 mm from base (measured from abaxial 
side), trichomes and glands absent; adaxial median lobe-pair blue, 1.5-2.5 mm long, 1 -2 mm high, 1.5-2.5 mm wide, 
non-glandular trichomes 2-4/mnF, glandular trichomes absent, orange-coloured sessile glands 4 or 5/mnR; lateral 
lobes blue with white stripe, 0.3-0.7 mm long, 0.5-1.5 mm wide, reflexed 90-100° away from floral tube axis, non- 
glandular trichomes 2-4/mm^, glandular trichomes absent, orange-coloured sessile glands 4 or 5/mm^; abaxial lobe 
blue 4.5-6 mm long, c. 1 mm wide, 5-6 mm wide (when spread out), non-glandular trichomes 2 or 3/nmF, glandular 

trichomes absent, sessile glands 2 or 3/mm^. Stamen inserted 4-6 mm from base of corolla, reaching 0.9-1.3 mm 
short of the tip of the abaxial corolla lobe; filament blue, 3-4.5 mm long, c. 0.15 mm wide; anther blue, 0.5-1.5 mm 
long, 0.4-1.2 mm wide, pollen bright orange. Gynoecium pistil Mac-purple, 7-10 mm long, stigma lower lobe 0.4-0.5 
mm long, upper lobe 0.3-0.7 mm long; disc 0.1-0.3 mm long, abaxial outgrowth 0.5-0.8 mm long; ovule 0.3 mm 
long, 0.25 mm wide. Fruit a mericarp, dark brown, smooth, c. 0.7 mm long, c. 0.5 mm wide. Figs 2,3. 
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Fig. 2. Plectranthus amiculatus. A, habit; B, flower, lateral view; C, bract, abaxial view; D, flower, front view; E, leaf, adaxial 

view; F, calyx (fruiting), lateral view; G, verticillaster with flowers and young buds; H, mericarp, front (left) and lateral (right) 

view Scale bar; A = 12 cm; B = 0.75 cm; c = 0.6 cm; d = 0.33 cm; e, h = 0.2 cm; f = 6 cm; g = 1.2 cm. Illustration: C. Wardrop. 
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Fig. 3. Plectranthus amiculatus. A, habitat; B, habit; C, stem and petioles; D, young inflorescence with bracts and showing 

adaxial surface of leaves; E, leaf apex (abaxial surface); F, flower, lateral view; G, flower, front view; H, fruiting calyx, 

lateral view; I, non-glandular trichomes, glandular trichomes and sessile glands on stem surface. Scale bar; C-E= 10 mm; 

F-H = 2.5 mm; I = 0.1 mm. Photographs: T.C. Wilson. 

Other specimens examined: AUSTRALIA: QUEENSLAND: Cook District: Goode Island, 10° 34'0" S, 142° 
9'0" E. W., 1881, Powell 8, (MEL); northern base of Mt Bremer, 26.3km NE of Bamaga, 10° 4TS, 142° 3I'E, 
24 Eeb 1994, D.G. Fell DGF4049 (BRI); Along Pajinka Road, 10° 42.187' S, 142° 31.850' E (Cultivated at Sydney 
Royal Botanic Gardens) 4 Nov 2017: T.C. Wilson 774, (NSW). 
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Habitat: Plectranthus amiculatus grows on shallow slopes and in recesses associated with outcrops/escarpments 
and drainage lines; often in skeletal soils of dark humus and amongst boulders derived from sedimentary beds 
(sandstone), at elevations between 0 and 50 m (Fig. 3a). Associated vegetation consists of riparian areas and 
thickets of semi-deciduous dry rainforest. 

Etymology: The specific epithet 'amiculatus’ refers to the cloaking nature of the slightly convex leaves that 
hang around the stem, particularly around the shoot tip. 

Distribution: Based on the outcrop habitat associated with the collections we have examined, from satellite 
imagery of the surrounding area of far north Queensland we estimate the distribution of P. amiculatus could 
extend to approximately 50 km^; this covers the area around the peninsular tip and the nearby Torres Strait 
islands that have similar exposed rocky outcrop habitat. The type collection of P amiculatus is known from a 
population along Pajinka Road that spreads across an area of about 30 m^ and includes a total of 30 patches 
that can be reasonably recognised as individuals; it is unknown whether these individuals are clones. Focused 
searches for this species have only been conducted in the vicinity (10 x 10 m area) of this location. The 
Plectranthus collection from Goods (Palilug) island {Powell 8), consisting only of three inflorescence branches 
and a leafless stem, matches the type material of P. amiculatus better than P apreptus since it has dark orange 
glands on stems and calyces, verticillasters with up to 16 flowers, and longer spreading non glandular trichomes 
on the calyx. 

Conservation status: The distribution and population size of P amiculatus have not been assessed extensively, 
we conclude that the conservation status of P amiculatus should be regarded as data deficient as defined by the 
lUCN criteria (lUCN 2015). 

Notes: Based on observations of cultivated material, hermaphroditic flowers of P. amiculatus are partially 
protandrous: anthers first become dehiscent, and while the pollen is still being presented, the style curves 
upwards and the stigma lobes simultaneously separate (Fig. 3g). Early anthetic flowers are a more bluish purple 
colour, but as anthers senesce, the flower develops a more reddish hue bordering on magenta. The pollinators 
of P. amiculatus are not known. 

Plectranthus altanmouiensis T.C.Wilson, P.l.Forst., & M.A.M.Renner, sp. nov. 

Diagnosis: Plectranthus altanmouiensis T.C.Wilson, P.l.Forst., Sr M.A.M.Renner, sp. nov. resembles P diversus 
and P batianojfii because it is an erect to semi-erect, non-tuberous, suffrutescent shrub with a multi-branched 
inflorescence and short-pedicellate flowers. Plectranthus altanmouiensis is unlike P diversus since the stem, 
leaf and calyx have shorter non-glandular trichomes; 4-6-celled orange sessile glands are present on the length 
of the stem (as opposed to 8-celled, scattered and restricted to stem nodes); inflorescences do not produce a 
coma and have up to 5 branches (as opposed to coma present with 3 branches maximum); and verticillasters 
usually with 16 flowers (not up to 20-flowered). Plectranthus altanmouiensis is unlike P batianojfii since non- 
glandular trichomes of the stem and inflorescence axis are shorter and retrorse (not antrorse), orange-coloured 
sessile glands of leaves and stem are 4-6-celled (not 8-celled), non-glandular trichomes of leaves shorter, non- 
glandular trichomes of calyx shorter and spreading (as opposed antrorse). 

Type: Cape Melville National Park, Cape York, Cook District, Queensland, 14° 34'20" S, 144° 36'59" E, 14 Aug 
2015, T.C. Wilson 610 and M.A.M. Renner {holo: NSW 985152; iso: BRl). 

Erect, succulent perennial herb to 160 cm tall; foliage with a heady, slightly unpleasant odour when crushed; non- 
glandular and glandular trichomes uncoloured; coloured sessile glands orange, up to 1 mm wide and 4-8-celled. 
Roots fibrous. Stem not tuberous, erect, rounded to slightly square, fleshy, bright green when young, yellowish 
brown when old, transitioning to reddish-green in inflorescence, lower stem to c. 15 mm diameter; indumentum 

retrorse, persistent, consisting of non-glandular trichomes (3-5 cells, 0.2-0.5 (-0.8) mm long, 16-18 (-24) 
trichomes/mm^), glandular trichomes (2 cells, 0.02-0.05 mm long, 2-40/mm^- glabrescent on older stems), 
and orange-coloured sessile glands (4 cells, c. 0.05 mm long, 3-8/mm^). Leaves green, discolorous; petiole (3-) 
8-10 mm long; lamina broadly ovate (1-1.2 length:width ratio), 20-60 mm long, 20-55 mm wide; margin very 
slightly recurved and crenate with 15-19 (-20) teeth on each side of lamina; apex obtuse; base truncate; adaxial 
lamina surface green or yellowish green with non-glandular trichomes (2-4 cells, 0.15-0.5 mm long, 8-18/mm^); 

abaxial surface pale green, veins and lamina with non-glandular trichomes (2-5 cells, 0.15-0.3 mm long, 25-40/ 
mm^), glandular trichomes (2 cells, 0.02-0.05 mm long, c. 10/mm^) and orange-coloured sessile glands (4-6 
cells, 0.07-0.1 mm wide, 4-11/mrcP). Inflorescence up to 250 mm long, comprising up to 5 pedunculate branches, 
subtended by a pair of reduced leaves with petiole 1-3.5 mm long, lamina 10-20 mm long and 7-19 mm wide 
with up to 19 teeth on each side of lamina; indumentum retrorse consisting of non-glandular trichomes (3-5 
cells, 0.1-0.4 mm long, 20-25 (-35)/mm^), glandular trichomes (1-2 cells, 0.02-0.08 mm long, (5-40/mm^), 
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and orange-coloured sessile glands (4 cells, c. 0.01 mm wide, (1-) 3-5/mm^); bract brownish yellow to reddish 
green, early caducous and not forming a coma, broadly ovate (0.7-1.6 length:width ratio), (0.5-) 1-3 mm long 
(0.4-1.5 mm to max width), (0.5-) 1-3 mm wide, abaxial surface with non-glandular trichomes (2-5 cells, 0.1- 
0.4 mm long, 25-40/mm^), glandular trichomes (1 cell, c. 0.03 mm long, 0-3/mm^) and orange-coloured sessile 
glands (4-8 cells, 0.05-0.08 mm wide, (1-) 4-8 (-10)/mm^); verticillaster 12-14 (-16)-flowered; pedicel (0.5-) 
1.5-2.5 mm long, 0.1-0.3 mm diameter, non-glandular trichomes (2-6 cells, 0.1-0.3 mm long, 10-50/mm^) 
and glandular trichomes (1-2 cells, c. 0.3 mm long, c. 6/mm^). Calyx reddish green, 2-2.5 mm long, accrescent; 
tube 0.8-1.4 mm long, c. 1.5 mm wide, with indumentum of antrorse to spreading non-glandular trichomes 

(3—6) cells, 0.2-0.5 mm long, (25-) 40-55/mm^), sessile glands (4-8 cells, 0.2-0.25 mm wide, 7-11/mm^); 
adaxial lobe broadly ovate (c. 1 lengthiwidth ratio), 0.5-1.2 mm long, 1-1.2 mm wide; lateral lobes 0.8-1.2 mm 
long, 0.3-0.8 mm wide; abaxial lobe 0.5-1 (-1.4) mm long, 0.4-1.2 mm wide. Fruiting calyx golden brown; 
pedicel 1.5-2 mm long; tube 1-1.5 mm long; adaxial lobe broadly to transverse broadly ovate (length:width 
ratio 0.9-1.3), 1-1.5 mm long, 0.9-1.5 mm wide; lateral lobes 1-2 mm long, c. 0.5 mm wide; abaxial lobes 
c. 2 mm long, c. 0.5 mm wide. Corolla 8-11 mm long, lilac-purple in bud, outer surfaces covered with non- 
glandular trichomes (0.1-0.3 mm long and 2-5 celled); tube lilac-purple fading to white near base, 4-6 mm 
long, 0.9-1.2 mm high, 0.6-1.1 wide, bent upwards 120-130° (measured from abaxial side) at 0.7-1 mm from 
base, slightly inflated and bent downwards 95-115° (measured from abaxial side) at 2-2.7 mm from base, 
non-glandular trichomes 7-18/mm^; upper lip (adaxial median lobe-pair and lateral lobes) blue, 0.5-1.5 mm 

long, c. 3.5 mm wide, with outside surfaces covered with non-glandular trichomes (10-35/mm^) and orange- 
coloured sessile glands (8-12/mm^), adaxial median lobe-pair 1-2 mm long and c. 4 mm wide; lateral lobes 
with white midline stripe, 0.3-0.5 mm long, 0.5-1 mm wide, reflexed 105-115° from floral tube axis; abaxial 
lobe 4-5 mm long, 1-3 mm wide, (3.5-5.5 mm wide when spread out), non-glandular trichomes 5-25/mm^, 
orange-coloured sessile glands 5-15/mm^. Stamen inserted 3.5-5.5 mm from base of corolla, exserted -0.5- 
(-1.5) mm from tip of lower lobe; filament lilac-purple, 3.5-4.5 mm long, 0.2-0.25 mm wide; anther dark blue, 
c. 0.4-0.5 mm long, c. 0.4-0.45 mm wide, pollen bright orange. Gynoecium pistil lilac-purple, 7-10 mm long, 
lower stigma lobe 0.2-0.4 mm long, upper lobe 0.2-0.4 mm long; disc c. 0.25 mm long, c. 0.5 mm wide, abaxial 
outgrowth c. 0.5 mm long; ovule c. 0.25 mm long, c. 0.25 mm wide. Fruit a mericarp, dark brown, shiny with 

dark spots, c. 2 mm long, c. 2 mm wide. Figs 4,5. 

Other specimens examined: AUSTRALIA: QUEENSLAND: Cook District: Cape York: Cape Melville 
National Park: Altanmoui Range Section: 14° 34' 20"S, 144° 36' 59"E, 24 May 1993, VJ. Neldner 3986 (BRI); 14° 

33'24"S, 144° 38'12"E, 6 June 2011, KR. Mcdonald KRM11424 (BRI). 

Etymology: the specific epithet refers to the distribution of this species in the locality of the Altanmoui Range. 

Distribution: Plectranthus altanmouiensis is known from three collections from the Altanmoui Range, Cape 
Melville in far-north Queensland. 

Habitat: Steep slopes, crests and ridges associated with outcrops/escarpments and other exposed places at 
elevations between 250 and 600 m. Substrate generally includes skeletal soils amongst boulders (Fig 5a) derived 
from sedimentary rock. Surrounding vegetation consists of open woodland, chiefly composed of Allocasuarina 
sp., Corymbia sp. and Acacia sp., or araucarian microphyll vine-forest. 

Conservation status: This species is known from three collections distributed over four kilometres across the 
Altanmoui Range, Cape Melville National Park. Based on similar exposed conditions found across the range, 
a conservative estimate for the distribution of P. altanmouiensis would be approximately 25 km^. Focused 
searches have not yet been conducted to determine the extent of similar surrounding habitats outside this 
region. Since the distribution and population size of P altanmouiensis have not been assessed extensively, we 
conclude that the conservation status of P. altanmouiensis should be regarded as data deficient as defined by 
the lUCN criteria (lUCN 2015). 

Notes: Like many species of Plectranthus in Australia, the habit can appear very different between younger 
plants and reproductive or drought stricken plants. Younger plants appear leafy (fig. 5b) whereas those bearing 
inflorescences can lose their larger leaves (Fig. 5a,f). Based on observation of material at the type location, 
hermaphroditic flowers of P altanmouiensis are incompletely protandrous: anthers dehisce first, and while the 
pollen is still presented, the style curves upwards and the stigma lobes separate. (Fig. 5g). The pollinators of 
P altanmouiensis have not been observed. 



Fig. 4. Plectranthus altanmouiensis. A, habit including inflorescence; B, verticillaster with young buds, opening flowers, 

and fruiting calyces; C, flower, front view; D, flower, lateral view; E, mericarp, front view; F, mericarp, lateral view; 

G, bract, abaxial surface; H, calyx (fruiting), lateral view; I, leaf, adaxial view; J, leaf, magnified view of abaxial surface; 

K, stem, magnified view of indumentum on surface. Scale bar: A = 2 cm; B, j = 1 cm; C, D = 0.6 cm; E, F, G, K = 0.2 cm; 

1 = 6 cm. Illustration: C. Wardrop. 
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Fig. 5. Plectranthus altanmouiensis. A, habitat and habit; B, habit; C, stem showing node and internodes; D, leaf apex 

(abaxial surface); E, young inflorescence with bracts; F, inflorescence; G, buds and flowers; H, verticillaster with fruiting 

calyces and young flower buds. Scale bar; C-D= 10 mm; E-G, H = 2.5 mm. Photographs; T.C. Wilson. 
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Table 1. Comparison of selected morphological characters useful for distinguishing Plectranthus amiculatus and 
P. altanmouiensis from other morphologically similar species. Abbreviations: NGT, Non-glandular trichomes; 
SG, Sessile glands. 

Morphological 
Characters 

P. altanmouiensis R diversus R batlanoffii P amiculatus P apreptus 

Stem NGT direction retro rse retrorse antrorse spreading antrorse 

Stem NGT length (mm) <1 c. 2 <2 c. 1.6 c. 1.2 

Stem SG 4-celled, orange, Scattered at nodes 

only, 8-celled, 

orange 

8-celled, orange 4-8-celled, orange 4-8-celled, yellow 

Stem SG density (mm^) 3-8 <1 <1 c. 13 0-3 

Abaxial Leaf NGT density 
(mm^) 

25-40 c. 30 c. 20 5-20 restricted to 

veins 

0-4 

Adaxial Leaf NGT density 
(mm^) 

10-20 c. 10 20-30 c. 1 1-4 

Abaxial Leaf NGT length 
(mm) 

< 0.5 <3 < 2 0.5-2 0.4 

Leaf abaxial SG 4-6-celled, orange 8- celled, orange 8-celled, orange 4-8-celled, orange 4-8-celled, 
yellowish orange 

to yellow 

Inflorescence coma absent present absent absent absent 

Inflorescence branches 1-5 1-3 1-3 1-3 1-3 

Calyx NGT direction antrorse to 

spreading 

antrorse to 

spreading 

antrorse spreading antrorse. 

Calyx NGT length (mm) 0.5 1.2 1.2 

L
D

 

d
 1 d
 c. 0.2 

Verticillaster flower # 12-16 To 20 12-18 (6)12-14(16) 6-10(16) 

Scent strong when 

crushed 

strong scent when 

crushed 

strong when 

crushed 

mild when crushed no scent 
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Abstract 

One new record and new locality information for fifteen species of Philippine mosses are reported for Luzon 
and Mindanao Islands. Of these Physcomitrium eurystomum Sendtn. and Syrrhopodon albidus Thwaites & 
Mitt, are new records for Luzon Island. The former taxon is also new for the Philippines. The remaining taxa: 
Barbella convolvens (Mitt.) Broth., Chaetomitrium pseudoelongatum Broth., Clastobryum caudatum M.Fleisch., 
Distichophyllum osterwaldii M.Fleisch., D. tortile Dozy & Molk. ex Bosch & Sande Lac., Gemmabryum exile 
(Dozy & Molk.) J.R.Spence & H.P.Ramsay, Macrothamnium hylocomioides M.Fleisch., Meteoriella soluta (Mitt.) 
S.Okamura, integrum (Bosch & Sande Lac.) Tf.Kop., Racomitrium subsecundum (Hook. & Grev.) 
Mitt. & Wilson, Rhamphidium dixonii E.B.Bartram, Schlotheimia macgregorii Broth. & Geh., Scopelophila 
cataractae (Mitt.) Broth., and Taxithelium planissimum Broth, are new records for Mindanao Island. 

Introduction 

The last twenty years have witnessed a series of new publications dealing with the Philippine moss flora not 
only for Luzon (Linis and Tan 2008, 2010, 2013, Linis 2014) but also for Mindanao (Azuelo et al 2015, Tan 
and Shevock 2014,2015) and its adjacent islands, Camiguin, for example (Linis 2010). The latest information 
provided by these new publications have increased our knowledge about the moss flora of these islands, and 
there are now 645 species in 229 genera known from Luzon Island and 362 species in 152 genera known for 
the island of Mindanao. 

Continued studies of the many unidentified bryological collections kept at the Philippine National Herbarium 
(PNH) and the recent bryological explorations conducted by the author in Luzon and Mindanao Islands, 
however, have resulted in new locality information of two moss taxa for Luzon and fourteen moss taxa for 
Mindanao islands. With the addition of these new records, Luzon now has a moss flora consisting of 647 
species in 230 genera while the current moss flora of Mindanao Island now has 376 species in 156 genera. 

One Philippine new record and fifteen noteworthy new moss records for Luzon and Mindanao Islands are 
reported below. These new records have been verified with recent publications such as Azuelo et al. (2015), Linis 
(2004,2006,2009,2010,2014), Linis and Tan (2008,2010,2013), Lubos (2007), Tan and Iwatsuki (1991), Tan et al 
(2000) and Tan and Shevock (2014,2015). Voucher specimens of these novelties are kept in the PNH with some 
duplicates distributed to other herbaria such as De La Salle University(DLSUH) in Manila, Philippines and the 
Singapore Botanic Gardens (SING). Listing of species are in alphabetical order for ease of reference. 

© 2018 Royal Botanic Gardens and Domain Trust 
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Philippine new records for Luzon Island 

Physcomitrium eurystomum Sendtn. Denkschriften der Bayerischen Botanischen Gesellschaft in Regensburg 

3:142.1841. (Funariaceae) 

This widely distributed moss taxon from the north temperate region is reported here not only as a new 
record for Luzon island but also for the entire Philippine archipelago. Physcomitrium eurystomum Sendtn. is 
characterized by solitary plants with erect- cup-shaped capsules (Fig. 1). Like any species of Physcomitrium, 
this plant is rather small and are locally found on mud on the edges of reservoir and agricultural lands. This 
finding of P eurystomum in Luzon, is the third in the country for this genus along with P japonicum (Hedw.) 
Mitt, from Negros Island (Tan and Iwatsuki 1991) and P sphaericum (C.Ludw.) Fiirnr. from the Bicol Peninsula, 
also from island of Luzon (Linis 2014). 

According to Enroth (1991), Physcomitrium eurystomum appears to be closely related to Pjaponicum. However, 
P eurystomum has distinctive collenchymatous exothecial cells on its young capsules while its spores are 
rather blackish-brown in color and densely spinulose (Ochi 1968). Physomitrium eurystomum is quite similar 
to P sphaericum in general appearance. However, the former has longer seta (9-10 mm) and larger spores 
(c. 30 pm in diameter) compared to P sphaericum which has shorter seta (below 2 mm) and smaller spores 
(c. 25 pm in diameter) (Eddy 1996). 

Extra-Philippine Distribution: Widely distributed in the Old World of the northern hemisphere (Ochi 1968, 
Corely et al 1981, Noguchi and Iwatsuki 1988, Enroth, 1991, Ignatov and Afonina 1992, Eddy 1996). Intra- 
Philippine Distribution: New to the Philippines. 

Specimens examined: Mount Santo Tomas, Municipality of Tuba, Benguet province, Luzon Island, Philippines, 
on moist soil bank beside agricultural field, 1917 masl, 16° 21.5' N 120° 33.8' E, 15 Nov 2017, V.C. Linis 5187-17 
(PNH; DLSUH) 

Fig. 1. Physcomitrium eurystomum Sendtn. A. habit; B. leaf displaying shape and apex; C. close-up of leaf apex with apiculate 

tip; D. leaf margin near leaf apex; E. leaf margin at mid-leaf; F. cup-shaped capsule. (Figure developed by V. C. Linis). 
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Syrrhopodon albidus Thwaites &: Mitt. Journal of the Linnean Society, Botany 13:298.1873. (Calymperaceae) 

This is the first confirmed report of Syrrhopodon albidus in Luzon Island. According to Tan and Iwatsuki 
(1991), the occurrence of this taxon in the Philippines was reported by Mohamed and Reese (1985), Reese 
and Mohamed (1985) and Orban and Reese (1990) but none of these provided locality information. Another 
taxon, S.proh/erSchwagr., treated by Tan and Iwatsuki (1991) as distinct from S. albidus, was reported to occur 

in Mindanao. Orban and Reese (1990) merged S. prolifer and S. albidus under a new combination, S. prolifer 
van albidus to include all Sri Lankan, Malesian up to the Oceanian populations of this complex. This, too was 
mentioned to occur in the Philippines by Orban and Reese (1990) but did not cited the taxons exact location. 
Ellis (2005), having altered the status quo of several Old World taxa included within the S. prolifer complex, 
reinstated S. prolifer van albidus at the level of species as S. albidus. 

Syrrhopodon albidus, like other former varieties of the S. prolifer complex that have now been reinstated or 
recognized as separate taxa (Ellis 2003, 2005), are commonly found with neither sporophytes nor gemmae. 
Furthermore, all these taxa have very short stems that contribute to their “stemless” appearances, mostly 
corticolous and with leaves bordered all around by elongate, hyaline cells. However, specimens of S. albidus 
have cells in the chlorophyllose lamina with one or two low papillae which is very distinctive from the 
chlorophyllose cells of other taxa with either multiple low papillae or tall multifid papillae. In the field, plants 
of S. albidus are like those of S. tosaensis Cardot distributed from Japan, southeastern China to Thailand but 
differ having generally larger cells in the chlorophyllose lamina. In addition, the leaves of S. albidus have 
margins entire at the shoulders, in contrast to the frequently toothed leaf shoulders of S. tosaensis. 

Extra-Philippine Distribution: Pantropical (Eddy 1988, Orban and Reese 1990). Intra-Philippine 
Distribution: Mindanao (Tixier 1978, Tan and Iwatsuki, 1991). 

Specimen examined: North slope of Mount Isarog, Province of Camarines Sur, Luzon Island, on trunk of tree 
fern, 14 May 1991, Cabalguinto 2139 (PNH). 

New moss records for Mindanao Island 

Barbella convolvens (Mitt.) Broth. Die Natiirlichen Pflanzenfamilien 1(3): 824.1906. (Pterobryaceae) 

This Himalayan-East Malesian taxon was earlier reported by Tan & Iwatsuki (1991) from Mount Talinis, Negros 
island in the Philippines. Fertile of plants of this taxon are distinguished from other members of Meteoriaceae 
by having scabrous seta with similar lengths as its capsules (Noguchi 1976). Among its congeners, Barbella 
convolvens differs by having filiform stems with complanate branches and capsules with apophysis at the base. 
Its branch leaves are widely spreading, oblong, subulate at apices which become undulate along mid-margins. 

Extra-Philippine Distribution: Ceylon, India, Himalayas, Thailand, Borneo, Sumatra, Java, and Sulawesi 
(Noguchi 1976). Intra-Philippine Distribution: Negros (Tan and Iwatsuki 1991). 

Specimen examined: Mount Hamiguitan, Davao Oriental province, Mindanao Island, on tree branches. 
Transitional lowland forest, 850 masl, 19 Apr 2007, V.C. Unis 2418-07 (PNH). 

Chaetomitrium pseudoelongatum Broth. Monsunia, Beitrage zur Kenntniss der Vegetation des Siid- und 
Ostasiatischen Monsungebietes 1:47.1899. (Hookeriaceae) 

Both Brotherus (1900) and Bartram (1939) reported Chaetomitrium pseudoelongatum as endemic to the island 
of Tawi-Tawi. This gathering extends further its range to Mindanao Island. 

Apart from Chaetomitrium pseudoelongatum Broth., there are six other taxa of Chaetomitrium reported in 
Malesia having blunt or truncate branch leaves, namely: C. darnaedii H.Akiy. Sc M.Suleim.; C. elmeri Broth.; 
C. elongatum (Dozy & Molk.) Dozy & Molk.; C. perarmatum Broth.; C. schofieldii Tan & Robins.; and 
C. warburgii Broth. Among these six taxa, C. darnaedii, C. elmeri and C. perarmatum are most distinct from 
C. pseudoelongatum since these taxa have lamina cells spinose or tuberculate on dorsal surfaces of their leaves. 
On the other hand, smooth leaf lamina cells are shared by C. pseudoelongatum with C. elongatum, C. schofieldii 
and C. warburgii (Tan and Robinson 1990). However, C. schofieldii has branches with seriate foliations and 
smooth seta (c. 10 mm long) while the three other taxa, C. pseudoelongatum, C. elongatum and C. warburgii, 
have variously foliated branches and weakly papillose seta. Both C. elongatum and C. warburgii have entire or 
crenulate upper leaf margins which contrast with the sharply serrate upper leaf margins of C. pseudoelongatum 
(Akiyama and Suleiman 2001). 

Extra-Philippine Distribution: Endemic to the Philippines (Tan and Iwatsuki 1991, Akiyama and Suleiman 
2001). Intra-Philippine Distribution: Tawi-Tawi (Tan and Iwatsuki 1991). 
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Specimens examined: Cordillera Central Range, Sitio Magantol, Barangay Busdi, Malaybalay City, Bukidnon 
province, Mindanao island, on stem of small tree in forest. Secondary lowland forest, 850 masl, 17 May 2008, 
Linis 3553-08 (PNH); Cordillera Central Range, Sitio Magantol, Barangay Busdi, Malaybalay City, Bukidnon 
province, Mindanao Island, high on small branches, almost pendulous; Transitional lowland forest, 1020 masl, 
17 May 2008, Linis 3610-08 (PNH). 

Clastobryum caudatum M.Fleisch. Die Musci der Flora von Buitenzorg 4: 1190, 196 f. 13. 1923. 
(Sematophyllaceae) 

The taxon, Clastobryum caudatum M.Fleisch. consists of small epiphytic plants with erect-spreading leaves 
with filamentous, brood, bodies borne on attenuated branches (Tixier 1969,1977, He 2005). It is most similar 
to C. papillosum R.S.Williams and C. indicum (Dozy & Molk.) Dozy & Molk. for having ovate-lanceolate leaves 
with alar cells in one rank at the base. However, C. papillosum have leaves with serrate apices and papillose leaf 
lamina cells with moderately thick walls. As in C. caudatum, the leaf apices of C. indicum are never serrate but 
tend to be gradually acute to short-acuminate in shapes. The leaf apices of C. caudatum are long-acuminate 
(Tan and Buck 1989). 

Clastobryum caudatum can be confused with Clastrobryophilum bogoricum (Bosch Sc Sande Lac.) M.Fleisch. 
with records in Luzon and Sibuyan islands (Tan and Iwatsuki 1991) The leaves of C. caudatum, however, 
tend to have wide bases which abruptly narrow into long acuminate apices. Furthermore, the leaf margins of 
C. caudatum are often recurved, at least one side, toward the upper halves of the leaves, features which are not 
normally observed among the narrowly linear-lanceolate leaves of Clastrobryophilum bogoricum. 

Extra-Philippine Distribution: Java (Fleischer 1923) and Thailand (Dixon 1932). Intra-Philippine 
Distribution: Mindoro (Tan and Iwatsuki 1991, Linis 2009). 

Specimens examined: Cordillera Central Range, Sitio Magantol, Barangay Busdi, Malaybalay City, Bukidnon 
province, Mindanao Island, on base of bamboo clump. Agricultural land, 550 masl, 15 May 2008, V^C. Linis 
3486-08 (PNH); Cordillera Central Range, Sitio Magantol, Barangay Busdi, Malaybalay City, Bukidnon 
province, Mindanao Island, on tree branch. Transitional lowland forest, 1020 masl, 17 May 2008, V^C. Linis 
3599-08 (PNH). 

Distichophyllum osterwaldii M.Fleisch. Die Musci der Flora von Buitenzorg 3: 994. 170 a-g. 1908. 
(Hookeriaceae) 

This taxon is the largest among the Distichophyllum so far reported from the Philippines (Tan and Robinson 
1990) . Its large, spathulate leaves with an undifferentiated upper leaf border (He 2002) set the taxon apart from 
the rest of the Philippine Distichophyllum species. Another new Mindanao record of Distichophyllum, D. tortile 
Dozy & Molk. ex Bosch & Sande Lac., reported below, also has comparably large leaves but its leaf cells are 
large and relatively homogenous in the upper half of the leaf. 

Extra-Philippine Distribution: China (Lin and Tan 1995), Japan (Ryukyu islands), Taiwan, Borneo and Java 
(Noguchi et al 1991). Intra-Philippine Distribution: Luzon, Mindoro, Negros and Leyte (Tan and Iwatsuki, 
1991) . 

Specimen examined: Cordillera Central Range, Sitio Magantol, Barangay Busdi, Malaybalay City, Bukidnon 
province, Mindanao, on small tree stems; Transitional lowland forest, 1120 masl, 15 May 2008, V^C. Linis 3634- 
08 (PNH). 

Distichophyllum tortile Dozy & Molk. ex Bosch Sc Sande Lac. Bryologia Javanica 2:27.152.1862. (Hookeriaceae) 

This rather uncommon but distinctive taxon can attain the size of Distichophyllum osterwaldii M.Fleisch. 
(Tan and Robinson 1990). However, plants of D. tortile have large, homogenous thin-walled lamina cells 
(c. 20 pm in diameter) from margins to costa in the upper half of the leaves (He 2002). D. osterwaldii has 
leaf lamina cells similar in size but are distinctively smaller towards the margins compared to those found 
near the costa (paracostal cells). The only other Distichophyllum taxon with similar homogenous leaf lamina 
cells is D. cucullatum E.B.Bartram, also reported to occur in Mindanao (Tan and Iwatsuki 1991). However, 
D. cucullatum has cucullate leaf apices which are generally round or ending in a very short mucro. In contrast, 
the leaf apices of D. tortile are not cucullate which are generally obtuse and apiculate in forms. 

Extra-Philippine Distribution: Indochina, Malay Peninsula, Borneo and Java (Tan and Robinson 1990). 
Intra-Philippine Distribution: Luzon (Tan and Iwatsuki 1991); Mindoro (Linis 2009). 

Specimens examined: Mount Timpoong, Camiguin province, Camiguin Island, on wet rocks. Montane 
forest, 1250 masl, 21 May 2017, V.C. Linis 2536-07 (PNH), Cordillera Central Range, Sitio Magantol, Barangay 
Busdi, Malaybalay City, Bukidnon province, Mindanao, on moist rock; Transitional lowland forest, 1120 masl. 
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17 May 2008, V.C. Unis 3623-08 (PNH); Mount Balatukan, Cordillera Central Range, Misamis Oriental 
province, Mindanao, on wet boulders adjacent to creek. Lower montane forest. Transitional lowland forest, 
1981 masl, 08° 43.8’ N 125° 00.2' E, 06 Nov 2010, V.C. Unis 4628-10 (PNH) 

Gemmabryum exile (Dozy Sc Molk.) J.R.Spence & H.P.Ramsay. Phytologia 87(2): 67.2005. (Bryaceae) 

Spence (2005) transferred Brachymenium exile (Dozy & Molk.) Bosch & Sande Lac. under the new genus 
Gemmabryum as Gemmabryum exile (Dozy & Molk.) J.R.Spence & H.P.Ramsay. Distinctively small and glossy, 
G. exile is one of the smaller Gemmabryum species which can be easily identified in the field by its neat, string¬ 
like barren stems and erect ovoid capsule with distinct rugose apophysis (Eddy 1996). Gemmabryum exile is 
quite common in northern Luzon, where it is found on soil, rocks and walls in both natural and anthropogenic 
habitats over a wide altitudinal range. The more widespread G. coronatum which can be found in similar 
habitats, also has rugose apophysis. However, the capsule of G. coronatum is always short-cylindrical and 
pendulous. This collection of G. exile is new to Mindanao island. 

Extra-Philippine Distribution: Pantropical and subtropical (Eddy 1996). Intra-Philippine Distribution: 
Luzon and Negros (Tan and Iwatsuki 1991). 

Specimens examined: Mount Balatukan, Cordillera Central Range, Misamis Oriental province, Mindanao, on 
exposed moist thin soil. Transitional lowland forest, 1432 masl, 08° 43.9' N 125° 00.3' E, 06 Nov 2010, V.C. Unis 
4499-10 (PNH); Mount Balatukan, Cordillera Central Range, Misamis Oriental province, Mindanao, on exposed 
soil. Transitional lowland forest, 1432 masl, 08° 43.9' N 125° 00.3' E, 06 Nov 2010, V.C. Unis 4514-10 (PNH). 

Macrothamnium hylocomioides M.Fleisch. Nova Guinea 2:125. 34A. 1914. (Hylocomiaceae) 

In the field, Macrothamnium hylocomioides M.Fleisch. is essentially indistinguishable from the more widespread 
M. macrocarpum (Reinw. & Hornsch.) M.Fleisch. in terms of size and overall macroscopic appearance. 
According to Noguchi (1972), M. hylocomioides can be recognized from M. macrocarpum by its stem leaves 
which are reniform, not or slightly decurrent, with abruptly pointed and recurved leaf apices (Koponen 
and Norris 1985). On the other hand, M. macrocarpum has broadly cordate stem leaves which are distinctly 
decurrent and acute at the apex. Rohrer (1985) stated that the stem leaves of M. hylocomioides are wider in 
proportion to its length (0.7-1.0:1) while those of the M. macrocarpum are longer than wide (1.0-1.3). Before 
this current report about the occurrence of this taxon in Mindanao, M. hylocomioides was only known from 
Luzon in the Philippines. 

Extra-Philippine Distribution: New Guinea (Noguchi 1972, Koponen and Norris 1985). Intra-Philippine 
Distribution: Luzon (Tan and Iwatsuki 1991). 

Specimens examined: Mount Apo, Cordillera Central Range, Davao del Sur province, Mindanao, on decaying 
wood. Upper montane forest, 2718 masl, 06° 59.693' N 125° 16.204' E, 11 Feb 2011, V.C. Unis 4996-11 (PNH); 
Mount Apo, Cordillera Central Range, Davao del Sur province, Mindanao, on lower tree trunk. Upper montane 
forest, 2900 masl, 06° 59.693' N 125° 16.204' E, 12 February 2011, V.C. Unis 5014-11 (PNH). 

Meteoriella soluta (Mitt.) S.Okamura. Journal of the College of Science, Imperial University of Tokyo 36(7): 
18.1915. (Hylocomiaceae) 

For many years, Meteoriella soluta (Mitt.) S.Okamura was known only in northern Luzon (Tan and Iwatsuki 
1991) which is geographically close to Eastern Asia. However, this paper now reports that this species is also 
present in Mindanao. This indicates that M. soluta should not belong to the Eastern endemic taxon but should 
be treated under another phytogeographical category. Additional searches of this taxon south of Mindanao 
may reveal that this species has a broader range than was previously thought. A good illustration of Meteoriella 
soluta is shown in Manuel (1976). 

Study by Wang et al. (2010) using morphological and molecular data placed M. soluta under the family 
of Hylocomiaceae, even though it has been traditionally classified either under family Pterobryaceae or 
Meteoriaceae. Within the Hylocomiaceae, M. soluta is phylogenetically closest to the genus Leoskeobryum. 
While M. soluta shares some features with species of Meteoriaceae and Pterobryaceae such as pendent shoots, 
the lack of well-developed central strands in the stem, erect capsules and reduced peristomes, these features are 
most likely to be products of convergent evolution in epiphytic habitats (Hedenas 2001, Huttunen et al. 2004, 
Quandt and Huttunen 2004). 

Extra-Philippine Distribution: Sikkim, Bhutan, Assam, China, North Vietnam, Taiwan and Japan (Koponen 

1972,1981, Manuel 1976). Intra-Philippine Distribution: Luzon (Tan and Iwatsuki 1991). 
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Specimen examined: Mount Balatukan, Cordillera Central Range, Misamis Oriental province, Mindanao 
Island, pendulous on tree branches. Upper montane forest, 08° 44.9' N 124° 59.5' E, 06 Nov 2010, 2300 masl, 
V.CLinis 4645-10 (mU). 

Plagiomnium integrum (Bosch Sc Sande Lac.) T.J.Kop. Hikobia 6: 57.1971. (Mniaceae) 

This is the second species of Plagiomnium reported for Mindanao Island and in most respects it is like 
the more common R succulentum. On the average, however, P. integrum is smaller than the latter in all its 
parts. In addition, the leaf border of P integrum, even in is weaker states, is more strongly developed than 
in P succulentum, often yellowish, with up to 5 cells wide below mid-leaf compared to the leaf border of 
P succulentum which are only 1-2 cells wide throughout (Koponen 1981). Plagiomnium integrum is also 
definitely separated from P succulentum by its smaller, slightly thickened and sometimes with pitted walls, leaf 
lamina cells, 25-35 pm in its longest diameter. The thinner leaf lamina cells of P succulentum can reach up to 
70 pm or more in diameter and are therefore, twice as large as those of P integrum. 

Extra-Philippine Distribution: India, Nepal, Burma, Taiwan, Borneo, Indonesia (Koponen 1972, 1981). 
Intra-Philippine Distribution: Luzon (Tan and Iwatsuki 1991). 

Specimen examined: Vicinity of Lake Agco, Mt. Apo (West slope), Kidapawan City, North Cotabato province, 
Mindanao, on wet rocks near brook. Secondary lower montane forest, 1200 masl, 07° 01.142' N 125° 13.388' E, 
09 Leb 2011, VC. Linis 4818-11 (PNH). 

Racomitrium subsecundum (Hook. & Grev.) Mitt. & Wilson. Hookers Journal of Botany and Kew Garden 
Miscellany 9: 324.1857. (Grimmiaceae) 

Reports of Racomitrium subsecundum (Hook. Sc Grev.) Mitt. & Wilson in the Philippines were mainly confined 
to Luzon Island (Tan and Iwatsuki 1991). This collection extends the distribution range of R. subsecundum and 
the genus to Mindanao Island. R. subsecundum is endemic to Malesia (Eddy 1996). 

Characteristic of its genus, the leaf lamina cells of R. subsecundum are long and narrow with thin transverse 
walls but with strongly thickened and nodulose longitudinal walls. Known to be variable in its size and growth 
forms, the short, dentate hair points found in its muticous leaves will easily distinguished R. subsecundum from 
R. fasciculare (Schrad. ex Hedw.) Brid., the other Philippine species of Racomitrium. 

Extra-Philippine Distribution: Known from India, Nepal, Sikkim, Bhutan, Sri Lanka, China, Taiwan, Borneo, 

Sumatra and Java in Asia, Papua New Guinea, southern Mexico, Guatemala and the Dominican Republic 
in Central America. Could also be found in South America. (Lrisvoll 1988). Intra-Philippine Distribution: 
Luzon (Tan and Iwatsuki 1991). 

Specimen examined: Vicinity of Lake Venado, Mt. Apo (West slope). North Cotabato province, Mindanao 
island, on tree trunk. Upper montane forest, 2377 masl, 10 Leb 2011, 07° 00.263' N 125° 16.088' E, VC. Linis 
4927-11 (PNH). 

Rhamphidium dixonii E.B.Bartram. Philippine Journal of Science 68:109. f. 129.1939. (Ditrichaceae) 

The author’s Mindanao collection is only the second known gathering of Rhamphidium dixonii E.B.Bartram. 
The species’ original collection was from Canlaon Volcano where it grew terrestrially on deeply, shaded 
acid soils. Sterile R. dixonii can easily be mistaken for a Microdus Schimp. ex Besch. due to its growth habit. 
However, fertile plants of this taxon can be identified by the presence of 16 erect filiform, papillose processes 
to 200 pm long in the peristomes. 

The genus Rhamphidium is not very well understood at the present time. Its systematic position is obscure 
although it appears to combine Pottioid sporophytic features with that of a more Dicranoid gametophytic 
characteristics. True affinities of Rhamphidium need to be ascertain. 

Extra-Philippine Distribution: Endemic to the Philippines (Bartram 1939, Eddy 1988, Tan and Iwatsuki 
1991). Intra-Philippine Distribution: Negros (Tan and Iwatsuki 1991). 

Specimen examined: Vicinity of Lake Venado, Mt. Apo (West slope). North Cotabato province, Mindanao 
island, on soil bank beside trail. Upper montane forest, 2377 masl, 10 Leb 2011, 07° 00.263' N 125° 16.088' E, 
V.CLinis 4928-11 (PNH). 

Schlotheimia macgregorii Broth. Sc Geh. Ofversigt af Linska Vetenskaps-Societetens Lorhandlingar 40: 170. 
1898. (Orthotrichaceae) 

This is the second locality reported for Schlotheimia macgregorii Broth. Sc Geh. in the Philippines. The first 
report for this taxon are from Mount Baloy in Panay Island (Linis and Tan 2010). The Mindanao plants of 
S. macgregorii Broth. Sc Geh. are generally smaller and much slenderer than the more widespread S. wallisii 
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C.Mull. The former can be identified with ease, when moist, with its conspicuous strongly recurved-squarrose 
leaves which are erect-spreading to patent in S. wallisii. In fertile plants of S. macgregorii, the squarrose-recurved 
perichaetial leaves are conspicuous, always projecting well above the normal leaves on female branches. 
Perichaetial leaves of S. emarginatopilosa Herzog, another Schlotheimia taxon reported in the Philippines, are 
similarly conspicuous but these leaves are erect instead of being squarrose-recurved. 

Extra-Philippine Distribution: Sulawesi, Ceram, New Guinea (Eddy 1996). Intra-Philippine Distribution: 
Panay (Linis and Tan 2010). 

Specimens examined: Mount Balatukan, Cordillera Central Range, Misamis Oriental province, Mindanao, on 
lower branch of medium-sized tree. Lower montane forest, 1981 masl, 08° 43.8' N 125° 00.2' E, 06 Nov 2010, 
V^C. Linis 4609-10 (PNH); Marbel River trail leading to Lake Venado, Mt. Apo (West slope). North Cotabato 
province, on tree branch. Transitional lowland forest, 1345 masl, 07° 01.218' N 125° 13.864' E, 10 Feb 2011, 
V^C. Linis 4915-11 (PNH); Mount Apo, Cordillera Central Range, North Cotabato province, Mindanao, on tree 
branch. Upper montane forest, 2900 masl, 06° 59.693' N 125° 16.204' E, 12 Feb 2011, VC. Linis 5027-11 (PNH). 

Scopelophila cataractae (Mitt.) Broth. Die Natiirlichen Pflanzenfamilien 1(3): 436.1902. (Pottiaceae) 

This moss taxon is almost similar in habit to Scopelophila lingulata (Spruce) Spruce, also reported to occur in 
Mindanao. In its encountered form, S. cataractae appears to resemble species of Anoectangium bearing similar 
leaf outlines and tomentose stems. The leaves of the latter genus, however, have opaque, papillose leaves with 
contrasting pellucid costae. Scopelophila cataractae differs from S. lingulata by the presence of a small hyaline 
leaf base with differentiated margins composed of short, rectangular cells with firm calls. This hyaline leaf base 
is more extensive in S. lingulata which lacks the marginal bands of small cells that characterize S. cataractae. 

Extra-Philippine Distribution: North America, China, Japan, Korea, Bhutan, India, Nepal, Indonesia and 
Papua New Guinea (Norris and Koponen 1989, Eddy 1990). Intra-Philippine Distribution: Luzon (Tan and 
Iwatsuki 1991). 

Specimen examined: Mount Balatukan, Cordillera Central Range, Misamis Oriental province, Mindanao, on 
exposed mineral soils. Transitional lowland forest, 1432 masl, 08° 43.9' N 125° 00.3' E, 06 Nov 2010, V.C. Linis 
4519-10 imu). 

Taxithelium planissimum Broth. Hedwigia 50: 141.1910. (Pylaisiadelphaceae) 

The former Philippine endemic Taxithelium ramicola Broth., along with the Papuan taxon, T. wewakense 
E.B.Bartram are now treated as synonyms of T. planissimum Broth. (Camara 2011) which turns out to be 
more widespread than was previously thought. Before the report of this taxon in Mindanao, T. planissimum is 
known only in Luzon and Polillo Islands (Tan and Iwatsuki 1991). 

Taxithelium planissimum slightly resemble the Malesian endemic T. isocladum (Bosch &: Sande Lac.) Renauld 
& Cardot in terms of its size, leaf shapes and the absence of well-developed alar cells. The two taxa, however, 
differ in the cells found apices of their perichaetial leaves being smooth in T. planissimum and pluripapillose 
in T. isocladum. In addition, the opercula of T. planissimum are distinctly long-rostrate while that of the T. 
isocladum are conic to conic-rostrate. The seta of T. planissimum is longer compared to T. isocladum. 

Extra-Philippine Distribution: Philippines (Brotherus 1913, Tan and Iwatsuki 1991), Gabon, Indonesia, 
Malaysia, Sri Lanka, Vietnam and New Guinea (Camara 2011). Intra-Philippine Distribution: Luzon 
(Brotherus 1913, Tan and Iwatsuki 1991) and Polillo (Tan and Iwatsuki 1991). 

Specimen examined: Cordillera Central Range, Sitio Magantol, Barangay Busdi, Malaybalay City, Bukidnon 
province, Mindanao island, on small fallen tree branch. Transitional lowland forest, 1020 masl, 17 May 2008, 
VC. Linis 3603-08 (PNH). 
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Abstract 

Following a critical re-examination and evaluation of Australian taxa of the genus Trematodon, three species 
formerly considered endemic, T. baileyi Broth., T. brachyphyllus Mull. Hal., and T. longescens Miill. Hal., together 
with the New Caledonian endemic T. longifolius Broth. & Paris in Broth., are illustrated for the first time and 
reduced to synonymy of T. longicollis Michx. 

Introduction 

Around 160 taxa have been described for the genus Trematodon Michx. worldwide but only about 25 species 
are currently accepted (data from www.tropicos.org, accessed 21 September 2017). Recent classifications 
include the genus Trematodon in the family Bruchiaceae (Goffinet et al. 2009, 2012). Nine species have been 
reported from Australia (Streimann & Klazenga 2002) and type collections of five of these are from Australia: 
T.flexipes Mitt, in Hook.f. from Tasmania; T. amoenus (Miill. Hal.) I.G.Stone & G.A.M.Scott from New South 
Wales; T. baileyi Broth, from tropical north-east Queensland; T. brachyphyllus Miill. Hal. from Queensland; and 
T. longescens Miill. Hal. from New South Wales and Queensland. 

Species of Trematodon are terrestrial colonisers of soil, earth banks, or soil over rock. Fruiting plants are easily 
identified to genus by the elongate apophysis or neck of the capsule, but individual species may be difficult to 
place. However, there can be considerable variation in capsule length relative to seta length, and in length of 
the capsule neck relative to the spore-bearing urn, within and among species. 

The gametophytes of many Trematodon species are similar and there are few definitive features to separate taxa 
in the absence of mature sporophytes. Relative width of the costa in the leaf and subula, costal anatomy, and 
structure of the leaf margins (unistratose or bistratose) may provide useful distinguishing characters. Because 
of the way the leaf lies when mounted under a cover glass, these features are best observed in a series of thin 
transverse sections of leaves. The importance of investigating a series of leaf sections is explained later. 

As part of a revision of the family Bruchiaceae for the Flora of Australia it became apparent that a number 
of taxa reported and referrable to what may be best described as the T. longicollis Michx. complex needed 
critical re-evaluation. This group of taxa included T. baileyi (Brotherus 1891), T. brachyphyllus and T. longescens 
(Mueller 1898). Examination of types, where available, and many specimens in Australian herbaria has helped 
elucidate the status of the Australian taxa. 

© 2018 Royal Botanic Gardens and Domain Trust 
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The Genus Trematodon 

Although Trematodon is represented in the bryoflora of many regions and continents, there has been no 
world-wide revision of the genus. Regional revisions have been carried out for North America (Crum & 
Anderson 1981), South Africa (Magill 1981), India (Gangulee 1987), Japan (Noguchi 1987; Iwatsuki & Suzuki 
2006), Malesia (Eddy 1988), New Guinea (Norris & Koponen 1990) and China (Cao & Gao 1988), but none 
previously for Australia. 

The gametophytes of many Trematodon taxa are similar. The stems are branched or unbranched, with rhizoids 
arising from the base. Basal leaves are usually very short and scale-like but the leaves increase rapidly in size 
upwards, developing a sheathing base and becoming subulate. Perichaetial leaves have a broader base, which 
ends gradually or abruptly in a long acuminate subula that may be more or less erect to flexuose to strongly 
contorted or crispate. Leaf margins in the sheathing base are unistratose while those of the subula are partially 
or fully bistratose in some species. The length of the leaf subula relative to the basal portion, particularly in 

perichaetial leaves, varies between species being as much as two or more times the length of the base. The costa 
may be relatively narrow in the base but occupy most of the subula width. At least locally the relative width 
of the costa in the subula, costal anatomy, anatomy of the leaf and margins, may all provide useful identifying 
features and are discussed more fully later. 

In the absence of mature sporophytes, individual species may be difficult, if not impossible, to identify with 
certainty. While it is essential to have mature sporophytes for identification, ratios of urn to neck length, 
capsule length to seta length, may also show considerable variation within a given taxon. 

The Trematodon longicollis complex in Australia 

Trematodon longicollis Michx. Flora Boreali-Americana 2: 289.1803. 

Type citation: In arenosis Carolinae Michaux 

Type: Eastern North America, “In arenosis Carolinae” Michaux. Not located. 

Illustrations: Bartram (1939: pl.2. Fig. 26); Fleischer (1977: 296, Fig. 49a-g - as T acutus); Crum & Anderson 
(1981: 163, Fig. 67H-L); Magill (1982: 116, Figs 21-29, 30); Kumar (1985: 15, pl.III); Gangulee (1987: 232, 
Fig. 106); Eddy (1988: 106, Fig. 98a-f); Cao & Gao (1988: 325-326, 328, Figs 1-3); Norris & Koponen (1990: 
5-7, Fig. la-g); Zander (2007:436); Noguchi (1987: 137 Fig. 52A); Figures 1,8. 

Autoicous. Plants small to medium sized, in loose yellow-green tufts. Stems simple, 1-8 mm long. Leaves small 
and scale-like below, becoming progressively larger above, 1.0-3.0(-8.0) mm long, erect-spreading, ± flexuose 
when moist, from an ovate-oblong sheathing base 1.0-2.0 mm long, contracting gradually or abruptly to a 

broad flexuose channelled subula 2.0-6.0 mm long, subula contorted or crispate when dry; apex denticulate; 
margins unistratose in base, bistratose to occasionally with tristratose patches in subula; lamina cells in subula 
and upper part of sheathing base ±irregular in outline, subquadrate, quadrate, short-rectangular to irregularly 

hexagonal, ±equidimensional to c. 3x1, becoming more elongate and broader to c. 5-10x1 in leaf base, thin- 
walled throughout; costa narrow throughout, occupying c. 1/3 width of subula but not filling it at the apex, 
subpercurrent. In section, costa with weakly defined bands of substereid cells between epidermal-like thin- 

walled cells adaxially and abaxially in the leaf base, and with a central row of deuter or guide cells between the 
subsclereids in the subula. 

Perigonia terminal on short lateral branches. Perichaetia terminal. Perichaetial leaves larger than stem leaves, 
5.0-8.0 mm long, subulate from an elongate ovoid sheathing base, subula l-3x longer than base, ±crispate 
when dry. Seta slender, erect to ±flexuose, 8.0-30.0 mm long. Capsule slender, arcuate, 5.0-7.0 mm long, urn 
oblong-cylindric, neck 2-2.5x length of urn, ± twisted when dry, strumose at base, stomata confined to neck; 
exothecial cells rectangular, 3-7x1, with thick curved lateral walls; annulus compound, revoluble, of 2 or 3 
layers of rectangular enlarged cells; operculum from a conic base obliquely long-rostrate, the rostrum often 
as long as urn; peristome single, teeth reddish, linear-lanceolate from a low basal membrane, 330-430 pm 
long, deeply cleft into two filaments or joined and perforate, margins pale papillose, tips of filaments often 
joined, pale whitish; calyptra cucullate. Spores subreniform to rounded, baculate-verrucose, lacking a trilete 
scar, 15-25 pm in diameter. 
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Figure 1. Trematodon longicollis. A. Fruiting plant B. detached capsule; C-D. Stem leaves; E. Perichaetial leaf. F. Cells 

of subula margin. G. Cells of shoulder region of leaf base. H. Cells of leaf base; I-K. Transverse sections of subula. L-M. 

Transverse sections of basal part of leaf from near point of attachment. N. Section of costa; O. Stem section. P. Spores. 

Scale bars; 1.0mm for plants and leaves; 100 pm for cells, sections and spores. 

Drawn from; Japan, Musci Japonicae Exsiccatae Ser. 21. No. 1048 (Hattori Botanical Laboratory) by R.D. Seppelt. 
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Distribution: Known in Australia from Western Australia (WA, New South Wales (NSW), Queensland (Qld), 
and Victoria (Vic). Prior to our studies, the distribution of T. longicollis in Australia was given as WA and Vic. 
(Streimann & Klazenga 2002). The Western Australian records were based on two non-fruiting collections 

from East Kimberley, identified by Stone (1985: 476) as T. acutus Miill. Hal., a synonym of T. longicollis. 
Although capsules are absent the identification appears correct and specimens examined by us (MEL 1047743) 
have the typical leaf structure of T. longicollis. 

Selected Australian collections named as T. longicollis: Western Australia: East Kimberley: on track to 
Bungle Bungles, 57 km from Turkey Creek, K.F. Kenneally 9203 [as T. acutus sterile] (PERTH 204465); Samin 
Mining Camp, 19 km E of Osmund Valley Palms Yard, W.A. Chesterfield 237, J.H. Willis & S.J. Forbes, 15 May 
1984 [sterile] (MEL 104774A); Queensland: Mount Bellenden Ker, EG. Stone 12131, 27 May 1975 [male and 
female plants] (MEL-2212870); South Kennedy: Wet Tropics, Near Innisfail, Nerada Tea Plantation, LG. Stone, 

15 Aug 1979 (MEL-2224961); Cook: Cape Tribulation, I.G.Stone 21950,28 May 1984 (MEL 2262570); Victoria: 
Eastern Highlands: Montrose, Austroflora Nursery, EG. Stone 14411,15- Sep 1977 (MEL 2219455). 

Notes: Trematodon longicollis (Eig. 1), the type species of the genus, has been reported from Europe, North, 
Central and South America, Asia, Africa, India, Malesia, Papua New Guinea, Pacific Islands and Australia. It is 
a gregarious species of damp and disturbed soils, of exposed banks and soil over rock. The species, as presently 
circumscribed, is morphologically plastic (Bartram 1939; Gangulee 1987; Noguchi 1987; Eddy 1988; Cao & 
Gao 1988; Crum 1994; Iwatsuki & Suzuki 2006; Zander 2007) with some 36 taxa included as synonyms (www. 
tropicos.org accessed 21 Sep 2017). 

Three Australian species, T. baileyi, T. brachyphyllus and T. longescens, previously considered as endemic 
(Streimann & Klazenga 2002), are morphologically very similar to T. longicollis and have not been critically 
appraised since their original description. Type specimens (borrowed from H-BR) have been examined and 
illustrated for the first time. Over 100 unidentified Trematodon collections, mostly made by lima Stone, 
have been examined from Australian herbaria (NSW, MEL, BRI, HO), together with specimens previously 
identified as T. baileyi, T. brachyphyllus or T. longescens. Types of some synonyms of T. longicollis from other 
countries and held in NSW have also been examined: T. acutus (Isotype), T. pauciflorus Mull. Hal. (Isotype), 
and T. drepanellus Besch. (Syntype). 

Only limited detail is given in the protologue of T. longicollis. The precise collection locality and location of 
the type is uncertain. The TROPICOS database indicates Michaux as the collector and locality as ‘Eastern 
North America: in arenosis Carolinae’. WR. Buck (pers. comm.) suggests that a potential type may be found 
in the Michaux herbarium in Paris (PC). The British Natural History Museum database (http://www.gbif.org/ 

occurrence/1057030199] accessed 8 April 2015) includes reference to a lectotype specimen of T. longicollis 
Michaux. This specimen at BM of T. drepanellus Besch. id from Japan (Makkoda Urbain Jean Faurie 12716 
7*^^ June 1894 ex Hb. E. Bescherelle), (BM-000964854) and was later identified as T. longicollis 2T‘ December 
1987 by T. Cao and accepted as a lectotype. 

Trematodon longicollis has been well illustrated for eastern North America, the type region, in Crum & Anderson 
(1981) and Zander (2007). The capsule neck is described and drawn as appearing shorter when moist and 
longer when dry. The wide range of variation found in capsules, seta length and leaves in Chinese collections 
was illustrated by Cao & Gao (1988), who concluded that seta length, leaf size and shape, and whether or 
not the leaf subula arises abruptly or gradually from the sheathing base, were all unreliable identification 
features. They found the most reliable characters were the ratio of capsule neck to urn length and the costa 
not occupying the full subula width. Indian species (Kumar 1985: 15 Plate III; Gangulee 1987) appear to have 
relatively longer necks and leaves with longer subulae. 

In his key to species of Trematodon Brotherus (1924: 176) grouped together T. baileyi (as braileyi, sic), 
T. longicollis, T. ceylonensis Miill. Hal., T. conformis Mitt., T. callipes Miill. Hal., T. novae-hannoverae Miill. Hal., 
T. victoriae Miill. Hal., T. flexifolius Miill. Hal., and T. schroteri Broth. Most of these taxa have subsequently 
been included in the synonymy of T. longicollis as it is now circumscribed. These species share the following 
features: a well-developed peristome; cucullate calyptra; capsule length more than double the urn length; 
presence of a struma at the base of the capsule neck. Under various names these taxa are distributed widely in 
North America, India, Asia, Africa, New Caledonia and Australia. 

Re-evaluation of Trematodon baileyi Broth. 

Trematodon baileyi Broth., Ofvers. Forh. Finska Vetensk.-Soc. 33: 91-92.1891. 

Type citation: Queensland, Mulgrave River [Bellenden Ker Range], F.M.Bailey, 1889. 
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Figure 2. Trematodon baileyi. A. Fruiting plant; B. Mature capsule showing urn, apophysis and operculum; C-E. Stem 

leaves; F-G. Perichaetial leaves; H. Cells of leaf apex; I. Marginal cells at junction between leaf base and subula of stem leaf; 

J. Cells of shoulder region of upper stem leaf; K-L. Transverse section of leaf subula; M-N. Transverse section of sheathing 

leaf base; O. Stem section; P. Innermost perichaetial leaf sheathing base of seta; Q. Peristome teeth; R. Stomate from base 

of capsule urn; S. Annular cells; T. Spores. 

Scale bars; 1.0 mm for plants and leaves; 100pm for cells, sections, peristome and spores. 

Drawn from; Queensland; Mt. Bellenden Ker, F.M. Bailey Hb.652 (Isolectotype NSW) by R.D. Seppelt. 
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Type: Bailey Hb.652 (lectotype here designated: H-BR 4270023; isolectotypes: BRI-AQ 722014, NSW 755030); 
Bailey Hb.670 (residual syntypes: H-BR 4270021, NSW, BRI). 

Trematodon braileyi Broth., nom. inval. err. pro T. baileyi {orthogr. var.) 

Autoicous. Plants loosely caespitose to densely gregarious, pale green. Stems short, 2.0-2.5mm tall, erect, 
unbranched, rhizoids numerous, basal. Leaves 3.0-4.0mm long, strongly crisped and flexuose when dry, 
flexuose-spreading to patent when moist, from a short sheathing base becoming rapidly linear-subulate, 
the subula channelled; margins revolute, bistratose in subula; apex acute and sparingly denticulate; lamina 
cells quadrate to short rectangular in subula, becoming elongate rectangular in sheathing base, thin-walled 
throughout; costa occupies up to 1/4-1/3 leaf base, not filling the subula. 

Perigonia terminal on short shoots. Perichaetia terminal on main stem. Perichaetial leaves longer than stem leaves, 
6.0-8.0 mm, erect, with a broad sheathing base and long flexuose subula. Setae slender, straight or somewhat 
flexuose, straw-coloured, smooth, 10-20 mm long. Capsule asymmetric, grey-brown to rusty-red, 4.0-7.0 mm 
long, curved, slender; urn 1.5-2.0 mm long, ovate-cylindric, neck long, curved, slender, 2-2.5x length of urn, 

strumose at base; stomata confined to neck; exothecial cells rectangular, 3-6x1, with thick lateral walls; annulus 
revoluble, of 3 layers of rectangular enlarged cells; operculum obliquely long-rostrate from a conical base, rostrum 
as long as urn; peristome single, reddish-purple, the tips pale, 350-420 pm long, teeth deeply cleft to near the 
base into slender filaments joined at tips, perforate below, vertically striolate, the tips papillose; calyptra cucullate. 
Spores rounded, small, yellow-brown, coarsely baculate-verrucose, 20-22 pm in diameter. 

Distribution: Known in Australia only from northeast Queensland. 

Selected Australian collections named as T. baileyi: Queensland: North Kennedy: Wet Tropics, Mulgrave 
River, Mount Bellenden Ker,/.F. Shirley s.n. (BRI-AQ 0801247); near Cairns, C.J. Wild s.n., Aug 1890 (BRI-AQ 
0801248; BRI-AQ 0860168); Mulgrave River, EM. Bailey s.n. 1889 (MEL 32721). 

Notes: The protologue of T. baileyi does not indicate specimen numbers but cites H-BR as the repository for 
types. Two specimens in H-BR named T. baileyi in Baileys handwriting (Hb. 652, Hb. 670) are considered here 
as types. The collection location is given as Bellenden Ker Range. 

In 1889, the Bellenden Ker Range expedition, led by A. Meston and including EM. Bailey, established a base 
camp on the Mulgrave Plain. They climbed Mt. Bellenden Ker and returned to the Mulgrave River, collecting 
in the area from 17 July to 18 August 1889 (White 1950, Dowe & Broughton 2007). The two locality names of 
Mulgrave River and Bellenden Ker Range have been used interchangeably on specimens. Watts Sc Whitelegge 
(1902) give the locality as Bellenden Ker Range, Mulgrave River. 

The specimen selected here as the lectotype for T. Bailey (Hb 652) in H-BR contains many plants, with capsules 
ranging in development from young to fully mature and is fully illustrated here (Eig. 2). The other specimen 
in H-BR {Bailey Hb 670) is then a residual syntype, with duplicates in BRI and NSW. A further specimen from 
the Mulgrave River {Bailey Hb 7 in NSW 299417 ex MEL) bears an annotation “T. baileyi type” and while it 
may have come from the same locality (Mulgrave River), the few plants present are poor and we thus exclude 
it as a type. 

Trematodon baileyi, thought to have been an Australian endemic, has also been reported from New Caledonia 
(Brotherus 1909, 1911; Pursell & Reese 1982). Whether this is in error for the more widespread T. longicollis 
needs further re-evaluation. No specimens labelled as T. baileyi from New Caledonia have so far been located 
in NOU, NICH or PC for comparison with Australian types. 

In Australia, T. baileyi was known from a limited area of northeast Queensland, from Cairns and the Mulgrave 
River (Bailey 1890). It shares many critical features with T. longicollis (Table 1): peristome morphology; 
similar capsule neck to urn ratio; spore size; stem and perichaetial leaves with the same costal anatomy; the 
same relative width of the costa in the subula; bistratose margins in the subula; and leaf apex denticulate by 
projecting cell ends. Specimens identified as T. baileyi have a smaller plant size (stems 2.0-2.5 mm) than 
T. longicollis (stems 5.0-10.0 mm) and shorter setae (10-20 mm against 8-30 mm), but neither feature is 
reliable taxonomically (cf Cao & Gao 1988). 

On the basis of our studies we consider T. baileyi to be synonymous with T. longicollis. 

Using fresh material identified as T. baileyi from available taxonomic concepts at the time, a chromosome 
number n = 14 has been reported for the species (Ramsay 2011). 
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Re-evaluation of Trematodon longescens Mull. Hal., 

Trematodon longescens Miill. Hal., Hedwigia 37:109.1898. 

Type citation: Moreton, Beenleigh, Brisbane. EM.Bailey 

Type: Queensland: Moreton; Beenleigh, Brisbane, C.J. Wild, Aug 1887 (EM. Bailey Hb. 440) (lectotype here 
designated: H-BR 4274008; isolectotype: BRI-AQ 0733989). 

Epitype (here designated): New South Wales: Murwillumbah, T. Eorsyth 656, x.1900 (NSW 754650) 

Autoicous. Plants loosely tufted, pale green. Stems branched, 5-10 mm long. Leaves to 4.0 mm long, slightly 
curled when moist, flexuose-spreading from a broad pellucid subconvolute base narrowing abruptly to a long 
flexuose curved attenuate subula; apex weakly denticulate; margins unistratose in base, (uni-) bistratose in 
subula; lamina cells rounded, isodiametric to short-rectangular in subula, becoming broader, elongated and 
irregular in outline in sheathing base, thin-walled throughout; costa occupying 1/5-1/4 width of sheathing 

base, filling most of subula, ceasing shortly below apex. 

Perigonia terminal on short shoots. Perichaetia terminal on stem. Perichaetial leaves large, 8.0-10.0 mm long 
including subula, long-subulate from a broad sheathing base. Setae slender, flexuose, yellow, 15-25 mm long. 
Capsule long-exserted, 5.0-7.0 mm long, urn oblong-cylindric, erect, 2.0-2.5 mm long, neck long, slender, 
strumose at base, 2-3x length of urn; stomata confined to neck; exothecial cells rectangular, 3-7 x 1, with thick 

lateral walls; annulus of 2 or 3 layers of enlarged cells, revolute; operculum long-rostrate from a conical base, 
approximately as long as urn; peristome single, reddish, with a short membranous base, teeth long, split into 
two long slender filaments joined at tips, perforate below or deeply divided, vertically striolate, the pale tips 
papillose; calyptra cucullate. Spores brown, baculate-verrucose, 20-25 pm in diameter. 

Distribution: Known in Australia from Queensland and New South Wales. 

Selected Australian collections named as T. longescens: Queensland: Moreton: ESE Warwick, Darling Downs, 
D.H. Norris 37817 (BRI 7339817; CBG 9211725); Cook: Wet Tropics: Rainforest Lodge, Kuranda R.G.Coveny 
16763,6 Aug 1998 (NSW-775075); Cook: Wet Tropics: Cairns, Barron River, W.W. Watts Q386, Aug 1913 (MEL 
0029263A); New South Wales: Central Tablelands: Crose Vale, Blue Mountains, N. Klazenga 5947,25 Sep 2001 
(MEL 2931751); North Coast: Mt Boss State Eorest, Waterfall Reserve, D.H Vitt & H.PRamsay, Nov 1981 
(CBC 921728); Tintenbar Road, Im(mile) from Ballina, WW Watts 3622 16 Sep 1899 (NSW 754702); Rous 
Hill Richmond River, WWWatts 4969, 4.vi.l901 (NSW 754713): South Coast: Cambewarra, WPorsyth 995, 
Oct 1901 (NSW 7546840). 

Table 1. Comparison of characters in the T. longicollis complex in Australia (71 baileyi, T. brachyphyllus, T. longescens) and 
of the New Caledonian 71 longifolius. 

Attribute 71 longicollis 71 baileyi T. brachyphyllus 71 longescens 71 longifolius 

Plants (nrim) 2.5-6.0 2.0-2.5 1.5-2.0 3.5-10.0 2.0-3.0 

Sexuality autoicous autoicous ? autoicous autoicous autoicous 

Stenn Leaves (mm) 1.7-3.6 3.0-4.0 1.0-3.0 1.5-3.5 1.0-3.5 

Costa not filling subula not filling subula not filling subula not filling subula not filling subula 

Leaf apex denticulate denticulate denticulate denticulate denticulate 

Perichaetial leaves (mm) 5.0-8.0 6.0-8.0 2.5-3.5 2.5-4.0 4.0-6.0 

Setae (mm) 10.0-30.0 10.0-20.0 15.0-20.0 15.0-25.0 15.0-20.0 

Capsules long cylindrical long cylindrical long cylindrical long cylindrical long cylindrical 

Capsule length (mm) 5.0-7.0 4.0-7.0 4.5-6.0 5.0-7.0 4.5-6.0 

Urn length (mm) 2.0-2.9 2.0-2.5 1.5-2.0 2.0-2.5 1.5-2.0 

Neck length (mm) 4.5-6.0 4.0-7.0 3.0-4.5 4.0-7.5 2.5-4.0 

Neck : Urn ratio 2.0-3.0 2.0-2.5 2.0-2.5 2.0-3.0 1.5-2.0 

Struma present present present present no data 

Peristome teeth 16, bifid, perforate 16, bifid, perforate 16, bifid, perforate 16, bifid, perforate no data 

Peristome length (pm) 330-430 350-420 350-450 250-300 no data 

Operculum long rostrate long rostrate long rostrate long rostrate no data 

Spores (pm) 20-25 20-22 15-20 20-25 no data 
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Figure 3. Trematodon longescens. A. Fruiting plant with seta foreshortened. B-D. Stem leaves; E-G. Perichaetial leaves; 

H. Cells of leaf apex; I. Marginal cells of leaf subula; J. Cells of leaf shoulder region; K-M. Transverse sections of leaf subula; 

N. Transverse section of sheathing leaf base; O. Stem section; P. Peristome teeth; Q. Stomate at base of urn; R. Annular 

cells; S. Spores. 

Scale bars: 1.0 mm for plants and leaves; 100pm for cells, sections, peristome and spores. 

Drawn from: NSW: Murwillumbah., T. Forsyth 656, ix.l900 fNSW-754640) [Epitype-See under T. longescens in text.] by 

R.D. Seppelt. 
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Notes: Three different collections are cited in the protologue: New South Wales, Sydney, Domina Kayser in 
herb. Geheeb, 1872; Richmond River, Capt. Stackhouse, in herb. Melbourne, 1881; Queensland, Brisbane River, 
RM.Bailey, in Herbarium Brotherus, 1888. 

The Domina Kayser collection from Sydney, presumably originally located in Hb. Geheeb in Berlin, has not 
been located and it may have been lost in the destruction of the Berlin Herbarium during the Second World 
War. Some Geheeb specimens were sent to Jena (JE), but the T. longescens specimen was not amongst them 
(F. Mueller, pers. comm.). No duplicates have been located in JE, NSW or MEL. 

A possible duplicate Stackhouse specimen from Richmond River, although labelled as T. longescens (MEL 
2278264), now contains only plants of Camptochaete excavata (Taylor) A. Jaeger and no material of Trematodon. 

The remaining specimen cited in the protologue is from Brisbane, C.J. Wild {RM.Bailey Hb. 440), 1888 (H-BR 
4274008) and is chosen here as the lectotype. However, the collection is small and poor with only two stems 
bearing capsules, hence none was used for illustration. The isolectotype consists of only a few leafy plants and 
does not have capsules. 

In the absence of suitable material for illustration or of identifiable specimens relevant to the taxon mentioned 
in the protologue, we have selected an epitype to serve as an interpretive type that can critically identify and 
be applied to the taxon [ICN articles 9.7,9.18]. As the sporophyte is of critical significance for the description 
and identification of species in Trematodon, T. Rorsyth 656, ix.l900. (NSW 754640) is here designated as an 
epitype, and used for illustration (Figure 3). The epitype specimen matches the lectotype, and is from an area 
of northern New South Wales, a locality listed in the protologue and not too far from Brisbane, the site of the 
lectotype. There are several large duplicate collections of Rorsyth 656 (in NSW), each of which includes large 
numbers of fertile specimens. 

Trematodon longescens and T. longicollis express a similar range of variation in their sporophytes. In T. longescens, 
the capsule neck appears to be consistently longer and both stem and perichaetial leaves differ in the relative 
length and curvature of the subula (Table 1). However, population variability suggests that these differences 
may be due to environmental influences and we do not consider them significant in species differentiation. 

From our studies of early and recent collections we conclude that T. longescens should be reduced to synonymy 
of T. longicollis. 

A chromosome number n=15(14+m) was obtained from material identified as T. longescens from available 
taxonomic literature at the time (Ramsay 2011). 

What is Trematodon brachyphyllus? 

Trematodon brachyphyllus Miill. Hal., Hedwigia 37: 109.1898. “Australia tropica”, Queensland, sin. loco. R.M. 
Bailey in H-BR. 

Type citation: “Australia tropica”, sin loco, R.M. Bailey 

Type: RM.Bailey Hh.233 (holo: H-BR 4270022!). 

Trematodon trachyphyllus Mull. Hal. ex Paris, nom. inval. err. pro. (orthogr.). 

fAutoicous. Plants 2-5 mm tall. Stems simple or branched; in section with a central strand and poorly 
defined outer cortical row of cells. Leaves 1.0-3.0 mm long, erect-spreading from an ovate-oblong sheathing 

base contracting to a broad flexuose channelled subula 1-3 times length of base; apex denticulate; margins 
unistratose in sheathing base, hi- or occasionally tri-stratose in subula with occasional bistratose patches in 
subula lamina; lamina cells in subula and upper part of leaf base irregular in outline, rhomboid to rectangular 
to irregularly hexagonal, ±equidimensional to c. 3x1, becoming elongate and c. 5-10x1 in leaf base, thin- 

walled throughout. Costa narrow throughout, occupying c. 1/3 width of subula, subpercurrent, in section with 
well-defined adaxial and abaxial substereid bands. 

Perigonia not seen. Perichaetia terminal on stem. Perichaetial leaves larger than stem leaves, subulate from an 
ovate sheathing base. Setae slender, flexuose, erect, reddish-yellow, 8-9 mm long. Capsule narrow, cylindrical, 
4.5-6.0 mm long, urn c. 1.5-2.0 mm long; neck at least 2x length of urn, strumose at base; stomata confined 
to neck; exothecial cells rectangular, 3-6x1, with thickened lateral walls; annulus revoluble, of 2 or 3 layers 
of rectangular enlarged cells; operculum obliquely long-rostrate from a conical base, about as long as urn; 
peristome single, 350-450 pm long, teeth narrow lanceolate, deeply divided and perforate. Spores coarsely 
baculate-verrucose, 15-20 pm in diameter. 
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Figure 4. Trematodon brachyphyllus. Figure 4: A-B. Fruiting plants; C-D. Lower stem leaves; E-G. Perichaetial leaves; 

H. Cells leaf apex; I. Cells of subula margin; J. Cells of upper part of sheathing leaf base; K. Cells of lower leaf base; 

L-O Transverse sections of leaf subula; P. Transverse section of leaf base; Q. Stem section. 

Drawn from; Queensland; Tropical Queensland sin. loc. FM.Bailey Hb.233, Holotype; (H-BR-270022) by R.D. Seppelt. 
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Figure 5. Trematodon brachyphyllus. A - SEM of spore, B - SEM of peristome. 

Scale Bars: 1.0 mm for plants and leaves; 100pm for cells, sections and spores. 

Erom: -Queensland: sin. loc. FM Bailey Hb.233. Holotype (HBR-4270022) by R.D. Seppelt. 
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Distribution: Known in Australia only from the type specimen from an unknown location in Queensland. 

Notes: The holotype is the only specimen of T. brachyphyllus we have located. The Bailey Herbarium number 
indicates it probably came from the Moreton district near Brisbane, in south eastern Queensland. 

According to the protologue, T brachyphyllus is characterised by an obtuse leaf apex and small spores, although 
no indication of spore diameter was given. Measurements we have made of the type specimen indicate a spore 
diameter range of 15-20 pm, placing it within the lower range of spore diameter reported for T. longicollis. The 
apex of both stem and perichaetial leaves is bluntly acute to obtuse. Peristome teeth are 350-450 pm long and 
similar in length and ornamentation to those of T. longicollis (Table 1). 

Both T. brachyphyllus and T. longicollis share similar leaf anatomy, having a narrow costa in the subula, bi(- 
tri)-stratose subula margins and the unistratose margin of the leaf base. The capsule neck to urn length ratio is 
almost identical in specimens we have examined that have been labelled as T. baileyi or T. longescens, both of 
which we have here reduced to synonymy of T. longicollis. 

The holotype specimen is very similar morphologically to a specimen of T. longicollis we have examined from 
Japan (Fig. 1) and to published illustrations of T. longicollis, e.g. from the type region of eastern North America 
(Crum & Anderson 1981: 163, Fig. 67H-L; Zander 2007: 436). From our studies we consider T. brachyphyllus 

to be synonymous with T. longicollis. 

Two Australian collections we have examined were labelled as T. brachyphyllus but are not referrable to the 
species and have been excluded. One, from Mt. Perry, Queensland, Bailey Hb.23J leg. J.Keys (BRI), is listed 
in Watts & Whitelegge (1902) and also in AUSMOSS (accessed February 2014). It includes a mixture of 
species with a few plants of Trematodon, only four of which have sporophytes. We regard this specimen as 
unequivocally belonging to T. suberectus. The second collection (Northern Territory, Palm Valley, LG. Stone 
(MEL 1038763) is a mixed gathering of Fissidens and a dicranoid moss lacking capsules which we are unable 
to determine to genus with certainty. 

From our studies of early and recent collections we conclude that T. brachyphyllus should be reduced to 
synonymy of T. longicollis. 

Trematodon longifolius from New Caledonia 

Trematodon longifolius Broth. & Paris in Broth., Ofvers. Forh. Finska Vetensk.-Soc. 51: A(17): 1.1909 [initially 
identified as T. novae-caledoniae Mull.Hal. nom. nud.]. 

Type citation: Route de Bouvrail & Kousilon, Nemeara. Le Rat 1905. 

Type: New Caledonia: route de Bouvrail & Kousilon, Nemeara Le Rat s.n., July 1905. (holo: H-BR 4270014; iso: 
herb. Theriot PC 0101581). 

Autoicous. Plants small, gregarious, loosely tufted, glossy. Stems short, erect, 2.0-3.0 mm tall, unbranched, in 
section with a central strand; rhizoids basal. Leaves crispate when dry, flexuose patent when moist; stem leaves 
to c. 3.5 mm long, linear-subulate from an oblong base, margins erect; apex obtuse, minutely denticulate; 
lamina cells of subula and upper lamina small, subquadrate to short rectangular, cells of base irregularly 
rectangular to rhomboid-hexagonal, thin walled, non-porose, narrower towards margins; margins unistratose 
in base, bistratose in subula; costa ending below the apex, occupying c. 1/6 of lamina at base, almost but not 
filling the subula. 

Perichaetia terminal on stem. Perichaetial leaves large, 4.0-6.0 mm including subula, contorted when dry, 
base sheathing, 1.0 mm wide, 1.5 mm long, subula 4.0-4.5 mm long. Setae 15-20 mm long, slender, flexuose. 
Calyptra pale, cucullate. Capsules upright to somewhat curved; urn 1.5-2.0 mm long; neck 2.5-4.0 mm 
long, strumose, twisted; operculum rostrate, same length as urn. As the plants have immature capsules no 
comparative data on exothecial cells, annulus, peristome or spores is available. 

Notes: The type of T. longifolius has been compared to Australian specimens identified as T. longescens and 
T. baileyi. When described, T. longifolius was considered to be close to T. acuta {= T. acutus) which had much 
longer smooth leaves and which has subsequently been placed into synonymy with T. longicollis. 

In his key to Trematodon, Brotherus (1924: 172-173) omitted to list T. longifolius, although he had earlier 
described the species from New Caledonia (Brotherus 1909,1911). 



Trematodon (Bryopsida: Bruchiaceae) in Australia Telopea 21: 101-119, 2018 113 

l.l UJ ii.UJ.I 

Mil I 

I i l„i. i J , IJ J.J. .1 

1.0 mm, plant 
100 pm, cells, sections 
1.0 mm, leaves 

Figure 6. Trematodon longifolius. A. Fruiting plant plus part of seta; B. Upper seta and immature capsule; C-D. Stem 

leaves; E-F. Perichaetial leaves; G. Cells of leaf apex; H. Marginal cells of leaf subula; I. Cells of leaf shoulder region; 

J-M. Transverse section of leaf subula; N-O. Transverse sections of basal part of leaf; P-Q. Stem sections. Scale Bars: 

1.0 mm for plants and leaves; 100 pm for cells, sections and spores. 

Drawn from: New Caledonia: Nemeara, Le Rat vii.1905. Holotype (HBR-4270014) by R.D. Seppelt. 
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In addition to T. longifolius, several other species have been reported in the New Caledonian flora. Miller et 
al. (1978) included T. longicollis and Pursell & Reese (1982) listed, in addition, T. baileyi, T. novae-hannoverae 
Miill. Hal., T. paucifolius Miill. Hal., and two nomina nuda, T. ludovicae Broth. & Paris in Broth., and T. novae- 
caledoniae Miill. Hal. 

Tixier (1986) placed T. ludovicae and T. novae-caledoniae into synonymy of the Australian T. bayleyi (sic.). 
Tixier based his conclusions on the leaves of the three species being identical, with similar seta length of 1.0 cm 
(1.5 cm for T. baileyi) and similarity of the peristome and annulus. No mention was made of the capsule neck 
to urn ratio. Tixier also placed T. paucifolius and T. longifolius into synonymy with T. longicollis on the basis 
of comparable leaf and setae length, again with no reference to capsule neck to urn ratio, while specimens 
from New Caledonia, identified as T. novae-hannoverae, were considered to be referrable to Microdus glaucus 
(Besch.) Paris. There are no illustrations to enable comparison and we have not been able to re-examine New 

Caledonian collections. 

Thouvenot Sc Bardat (2010), citing Tixier (1986), accepted the placement of T. novae-caledoniae as a synonym of 
T. bayleyi (sic.). They noted that Norris & Koponen (1990), in their studies of the mosses of the Huon Peninsula, 
Papua New Guinea, accepted T. paucifolius as a synonym of T. longicollis. Thouvenot & Bardat (2010) however, 
retained T. ludovicae, T. longifolius and T. novae-hannoverae as endemic species, despite Tixier (1986) placing these 
into synonymy. They provided no explanation for these different interpretations. Updated species information for 
New Caledonia in Thouvenot & Bardat (2013) did not include a re-evaluation of Trematodon. 

We have been unable to obtain for comparative study any New Caledonian specimens determined as T. baileyi 
from PC or NOU. We are thus unable to make any definitive assessment but have made the presumption that 
any specimens so identified would fit within the broader concept of T. longicollis. 

The New Caledonian type of T. longifolius (initially named as T. novaecaledoniae) has been studied and is 
illustrated here (Fig. 6). The plants are very similar morphologically to the Australian T. longescens (Fig. 3). 
We consider that the smaller stem diameter, smaller cell size in the subula, and slightly longer cells in the leaf 
base result from plant age or environmental variations. Unfortunately, as the capsules are immature, most 
useful data for comparison is thus not available. However, we agree with the conclusions of Tixier (1986) that 
T. longifolius is synonymous with T. longicollis. 

Costal anatomy in leaves of Trematodon species 

During our revision of Trematodon in Australia we realised that costal anatomy, a character not discussed 
in literature and rarely included in illustrations, could be of taxonomic importance in distinguishing certain 
species and is particularly valuable in sorting out the conundrum of the synonymy of T. longicollis. The relative 
width of the costa in the subula is mentioned as significant between species, but the anatomy in transverse 

section of the costa, especially in the leaf base, has been illustrated only rarely and not discussed. It is essential 
to make a series of sections from leaf base to apex to determine the costal anatomy and the extent to which the 
costa fills the subula. The general leaf anatomy of stem leaves and perichaetial leaves is quite similar. 

Illustrations of leaf base sections are found in Noguchi (1987:137 Fig. 52 cl, c2) for T. longicollis but not in Cao 
& Gao (1988), Crum & Anderson (1981), or Gangulee (1987). Iwatsuki & Suzuki (2006) provide illustrations 
of leaf sections for T. ambiguus (Hedw.) Hornsch. and T. asanoi Tuzibe but none for T. longicollis, although the 
species occurs in Japan and is compared with the other two species cited in the paper. 

The illustrations of leaf sections for six different Trematodon species by Magill (1981:113, Fig. 29; 116, Fig. 30) 
demonstrate some quite distinct differences between species in the costal anatomy of leaf bases. The section for 
T. longicollis is identified, by the bistratose margin and presence of guide cells in the costa, as being apparently 
from the proximal part of the leaf subula just above the sheathing leaf base. 

Although not specified in publications, the drawings of sections of the leaf base in T. longicollis can be 
distinguished from sections of the subula. In Figures 1-6 the origin of the leaf sectioned as stem or perichaetial 
leaf is not usually specified but these leaves are similar in structure. To make comparisons easier, we have 
arranged the transverse leaf sections for each of the species examined (see Figs 1-6) into a composite (Fig. 7). 
Key features to note are summarised below. 
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C Trematodon bailey! 

B Trematodon longescens 
E Trematodon iongifoHus 

Q Trematodon brachyphyllus 

Figure 7. Comparison of transverse sections of leaves in Trematodon longicollis and its synonyms as determined here. A. 

Trematodon longicollis - A1 base of leaf, from Noguchi (1987, figure 52 e); A2 series of sections from base to subula, from 

figure 1 here; A3 from Magill (1982, figure 30) section near junction between base and subula (note bistratose margin and 

presence of guide cells). B. Trematodon longescens - showing sections from base and subula from figure 3; C. Trematodon 
baileyi - showing sections from base and subula from figure 2; D. Trematodon brachyphyllus - showing sections from base 

and subula from figure 4; E. Trematodon IongifoHus - showing sections from base and subula from figure 6. 
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1. In sections of the leaf base, the marginal cells are usually unistratose, but are bistratose in the subula. 

2. In the leaf base, the costa occupies a smaller part of the leaf section but up to about half of the subula. Note 
that in some other species it fills or nearly fills the subula. 

3. In the leaf costa, guide cells (deuters) are present only in sections of the subula and do not occur in the 
basal section. This may differ in some other species. 

4. Apparent differences in clarity of cells are due to the age of the specimens sectioned, some of which were 
collected in the 1890s. 

5. Leaf sections of T. longicollis (Noguchi (1987) show that in the mid region of the leaf base, the costa has a 
distinct single layer of large cells adaxially and a layer of smaller cells abaxially, respectively forming upper 
and lower epidermal layers. Between these layers the cells are small and thick-walled sclereids, uniform 
in size, and several layers deep. Our study of T. longicollis, also based on Japanese material, (see Fig. 1) is 
similar, as is that of T. longescens in Australia (Fig. 3). 

Although there is similarity between the anatomy of stem leaves and perichaetial leaves the perichaetial 
leaves are larger (Table 1, Figs 1-6). When making a comparison, consideration needs to be given to the 
fact that sections in different species have been taken at different parts of the leaf while the size of leaves is 
variable between and within species. In each species a range of sections from base to subula is available and 
the similarities are clear (Fig. 7). 

Data supporting our conclusions relating to Australian species of the Trematodon longicollis complex include: 

1. Overall morphological similarity to T. longicollis (Noguchi 1987, Fig. 51el,e2) including features rarely 
illustrated in other studies. 

2. Conformity to the summary of diagnostic features for Trematodon species, based on sporophyte characters 
only (Iwatsuki & Suzuki 2006: 263, Table 1). For T. longicollis these are: setae 15-30 mm; capsules curved, 
urn 2.0-2.9 mm, neck (apophysis) 4.5-8.9 mm; peristome teeth 330-430 pm long, forked or perforate; 
spores 20-25 pm in diameter. 

3. The wide range of variation in both gametophyte and sporophyte characters, as shown by Cao & Gao 
(1988, Table 1, Figs 1-3) in their review of Trematodon in China. 

4. Similarity to the leaf and capsule characters shown by Eddy (1988:107, Fig. 98) for Malaysian populations 
of T longicollis. 

5. Close similarity to South African material of T longicollis, as described and illustrated by Magill (1982: 
115-117, Figs 21-29, 30). 

6. Leaf lamina and costal anatomy reveals similarity between the species examined here and T longicollis, 
but differs between this and other species. 

Concluding Remarks 

Our studies and conclusions regarding Trematodon in Australia are based on detailed morphological and 
anatomical investigations, including examination of types where available and comparison with descriptions 
and illustrations of T longicollis from other regions of the world. Although several attempts have been made 
to obtain molecular information from Australian specimens, these studies so far have not provided useable 
evidence for comparison. Most Australian herbarium collections are very old and good living material with 

fully mature sporophytes has been difficult to obtain. 

Preliminary molecular data are available for Trematodon longicollis in North America (La Large et al 2002; 
Shaw et al 2005; Cox et al 2010; Fiz-Palacios et al 2011) through GenBank. None has been obtained as part 
of a broader taxonomic study of the genus Trematodon but as part of a broad-scale evolutionary study of the 
family Dicranaceae. Each investigation concentrated on a different origin of the DNA (chloroplast, ribosomal, 
nuclear, mitochondrial) and the results are therefore not directly comparable. In total, the genes for which any 
information is available are: cpDNA: rps4, trnL and trnL-trnF spacer; rRNA: tRNA-Ser; nucDNA: Nuc26S; 

mtDNA: nad5. Of these, rps4 and trnL-V, would be useful at species level. However the spacer region tends to 
be more informative at species level, but for any analysis a series of exemplars will be necessary. 
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Any molecular study undertaken on such a diverse and variable taxon as T. longicollis needs to compare 
the same genetic markers in material collected from a range of localities, both locally and from the broader 
geographical compass. No such study has been undertaken for any region of the world or for any of the wide 
range of taxa now placed in synonymy with T. longicollis. Australian chromosome studies (Ramsay 2011) of the 
two species named as T. baileyi and T. longescens, record the numbers n=14,15 (14+m). As these two species 
are now included in synonymy, the chromosome data applies to the single species T. longicollis. Cytological 
evidence from North America (Fritsch 1991) indicates the presence of polyploidy, suggesting that a detailed 
multi-region morphological, cytological, molecular and phylogenetic study may help elucidate the inter¬ 
relationships within the T. longicollis complex geographically 

A range of character variation in both gametophyte and sporophyte, including plant size, cells dimensions, 
relative length of the leaf subula to the sheathing base, degree of flexion of the subula, seta length, ratio of 

capsule neck to urn length, is found both within and between Australian populations that have previously 
been determined as T. baileyi, T. longescens and T. brachyphyllus (Table 1). While particular characters vary, 
all the taxa share the following: capsules with an elongated neck (apophysis) that is usually strumose at the 
base and consistently having the neck greater than or equal to two times the urn length; revoluble annulus; 
reddish peristome teeth that are relatively long (350-450 pm), mostly perforate or bifid but usually joined at 
the tip, with pale and lightly papillose apices and the remainder of the peristome longitudinally striolate. All 
the taxa have stem and perichaetial leaves with a long flexuose subula 2-3 x the length of the sheathing base; 
in section the costa occupies c. 1/3-1/2 the subula width; the pattern of costal anatomy is also similar (Fig. 7); 
leaf margins are bistratose in the subula and unistratose in the leaf base; the leaf apex is weakly denticulate by 
projecting cell ends. 

These characters are all shared with the type species for the genus, T. longicollis, itself a very variable species or 
species complex that is widespread geographically in both northern and southern hemispheres. 

Taxonomic implications for T. longicollis from Australia 

Trematodon longicollis Michx., Flora Boreali-Americana 2: 289.1803. 

-Trematodon baileyi Broth., Ofvers. Fork. Finska Vetensk.-Soc. 33: 91-92.1891. syn. nov. 

=Trematodon brachyphyllus Miill. Hedwigia 37: 109.1898. syn. nov. 

=Trematodon longescens Miill. Hal., Hedwigia 37:109.1898. syn. nov. 

=Trematodon longifolius Broth. & Paris in Broth., Ofvers. Forh. Finska Vetensk.-Soc. 51A (17): 1. 1909. 
[New Caledonia/idc Tixier (1986). 
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Figure 8. Colour illustrations of T. longicollis. A. Group of plants with sporophytes; B. Three plants with sporophytes; note 

leaf appearance, range of variation in seta length and neck length in capsule; C. Detail of capsule urn and peristome, and 

part of the chlorophyllose neck. Illustrations supplied by Audi Cairns and David Meagher of specimen WT-242, on soil 

under shrub 2.ix.2013 Alligators Nest, Tully Gorge National Park, Queensland. 
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Abstract 

Lobelia claviflora Albr. Sc R.W.Jobson sp. nov. is described and illustrated, with notes on distribution, habitat, 
conservation status and features distinguishing it from closely related species of Lobelia and Isotoma. 

Introduction 

In October 2012 one of us (RJ) collected an apparently undescribed short-lived species of Isotoma (R.Br.) 
Lindl. (Campanulaceae: Lobelioideae) while undertaking fieldwork on the New South Wales North Western 
Plains. Due to the lack of significant rainfall during the four years following the original collection, it wasn’t 
until October 2016 that these plants appeared again and more comprehensive field studies and collections 
could be made. The ensuing investigations confirmed the distinctiveness of this entity, which is here described 
as a new species. 

Although Isotoma is currently recognised as distinct from Lobelia L. in Australia (Australian Plant Census; [https:// 
biodiversity.org.au/nsl/services/APC] accessed June 6 2018), recent molecular data (Knox et al. 2006, Antonelli 
2008, Knox and Li 2017, E.B. Knox unpubl. data) place Isotoma species and many southern hemisphere Lobelia 
spp. in a predominantly Australasian clade that originated in Australia. Knox et al. (2008) discuss the taxonomic 
problems affecting these Australasian Lobelia spp. and the segregate genera Hypsela C. Presl, Isotoma, and Pratia 
Gaudich. In the absence of a comprehensive taxonomic revision, Heenan et al. (2008) described three new species 
from New Zealand in Lobelia despite them all having an entire or weakly cleft corolla tube traditionally regarded a 
characteristic feature of Isotoma. hammers (2011), suggested that most Isotoma species, excluding the type species 
1. hypocrateriformis (R.Br.) Druce, belong in Lobelia sect. Hypsela (C.Presl) hammers, although he did not make 
new combinations for those taxa lacking available names in Lobelia, hammers’ assertion that 1. hypocrateriformis 
is more closely allied to Lobelia sect. Holopogon than Lobelia sect. Hypsela is not supported by molecular evidence 
despite some morphological similarities. Isotoma hypocrateriformis is however sister to all other species in this 
predominantly Australasian clade (Knox and Li 2017). 

© 2018 Royal Botanic Gardens and Domain Trust 
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The new species is known from very few sites and has not been recorded in a conservation reserve. Consequently 
there is a conservation imperative for the new species to be formally named to facilitate further actions to 
safeguard its long-term survival. Following the approach taken by Heenan et al. (2008), the new species is 
described as a species of Lobelia rather than Isotoma, while acknowledging that the generic limits of Lobelia 
and status of Isotoma are still not fully resolved. 

Methods and materials 

The description is based on field-collected plants and transplants grown in cultivation at the Australian 
National Botanic Gardens (ANBG) nursery, Canberra, ACT. Floral measurements were taken from fresh, spirit 
or rehydrated material. Primary corolla colour was based on the Methuen Handbook of Colour (Kornerup and 
Wanscher 1978). Hypanthium features were assessed at flowering stage. Corolla tube length was measured 
from the corolla base (where it becomes distinct from hypanthium) to the sinuses between the three lobes of 
the lower lip, thus including the proximal part of the lower lip where the 3 lobes are fused. The length of upper 
two corolla lobes was measured as the distance between tip of the lobe and sinus between the upper (2-lobed) 
and lower (3-lobed) lips. The length of lateral lobes of the lower lip was measured as the distance between tip 
of the lobe and sinus between the lateral and central lobe of the lower lip. The length of staminal filaments was 
measured as the distance between the points where they join the anther tube and hypanthium, thus including 
any adnation to the corolla tube above the hypanthium. 

Taxonomy 

Lobelia claviflora Albr. & R.W.Jobson sp. nov. 

Diagnosis: distinctive amongst closely related species, Isotoma gulliveri. Lobelia douglasiana and Isotoma 
luticola, in its erect habit, very narrow, mostly entire, glabrous leaves, distinctive arrangement of colour zones 
on corolla including large white zones on the lower three lobes and deep purple bands in the throat that are 
covered with short, dense, club-shaped hairs, and seeds with a network of almost straight to heterogeneously 
undulating close, fine, surface ridges. 

Type: New South Wales: North Western Plains: Cuttabri [precise locality withheld for conservation reasons], 
18 Oct 2016, D.E. Albrecht 14685 & R.W. Jobson: holo: CANB 896067.1 (sheet), 896067.3 (spirit); iso: NSW, 
MEL, IND. 

Herbaceous annual (or possibly rarely a short-lived perennial) forb to c. 25 cm high, single-stemmed or 
occasionally with several stems arising from base. Stems erect or ascending, becoming hollow with age, terete 
or weakly angular, straight to weakly zig-zagged, glabrous, sometimes producing adventitious roots from 
lower nodes. Leaves not or weakly distichous, linear-subulate or lowermost linear-lanceolate, flat or almost so, 
5-21 mm long, 0.4-3 mm wide, l:w ratio 5-20:1, glabrous, entire or lower leaves with irregularly placed small 
marginal swellings c. 0.05 mm long, apex narrowly acute to subacute, often with a tiny translucent apiculum, 
base attenuate, sessile. Flowers bisexual, each initially developing in the axil of one leaf of a sub-opposite pair of 
distal leaves, the axis between the sub-opposite leaves subsequently elongating so that the leaves are displaced 
and appear alternate, this pattern repeating with subsequent terminal growth so that a flower appears to be 
borne at every second node, lateral flower-bearing shoots sometimes produced from the non-flowering’ nodes 
if conditions favourable for flowering persist. Bracteoles linear, 0.2-0.7 mm long, located at base of pedicel. 
Pedicels 16-55 mm long, far exceeding subtending leaf, glabrous, widely spreading or reflexed when fruiting. 

Hypanthium obconical to obovoid, 1-2 mm long, 1.3-1.7 mm wide, glabrous. Calyx lobes erect in flower, 
narrowly triangular, 1.5-2.5 mm long, glabrous, entire. Corolla zygomorphic, weakly 2-lipped, 10-14 mm long; 
upper lip two-lobed, lobes elliptic to oblong-elliptic, 4.5-7 mm long, 2.5-4.5 mm wide, violet-blue (Methuen 
colour code 19A6), glabrous, subacute; lower lip three-lobed, the lobes basally fused for c. 2-3.5 mm above the 
sinus between the two lips, the fused part with a prominent central yellow zone and 3 deep purple, ±basally 
fused broad bands, deep purple bands extending into the tube on the ventral side and covered with dense, 
spreading club-shaped hairs c. 0.05-0.1 mm long; central lobe obovate-oblong, 4-6.5 mm long, 2.5-6.1 mm 
wide, violet-blue distally, white proximally, glabrous, obtuse but abruptly pointed; lateral lobes asymmetrically 
elliptic-oblong to obovate-oblong, 5-9 mm long, 2.5-5 mm wide, mostly violet-blue but white proximally on 
the half adjacent to the central lobe, glabrous, obtuse but often abruptly shortly pointed; tube 5-7 mm long, c. 
1-1.5 mm wide at base distinctly broadening to c. 2.5-3 mm wide at apex, split to within 3.5-4.8 mm of base on 
dorsal side, glabrous externally, internally with dense spreading club-shaped hairs c. 0.05-0.1 mm long on the 
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ventral side covering the deep purple vertical bands and yellow zone adjacent and immediately below, longer 
hairs to c. 0.3 mm present further below in the proximal region of the tube. Staminal filaments 32-5.2 mm 
long including glabrous distally connate part 0.5-1.1 mm long, free part more or less evenly textured, glabrous 
or with sparse inconspicuous hairs on inner surface, adnate to the corolla tube for 1.2-2 mm long. Anther 
tube half to fully exserted beyond dorsal corolla tube sinus, 1.5-1.9 mm long, dark greyish-blue, with acute 
white hairs c. 0.05-0.1 mm long in longitudinal bands on the dorsal surface, hairs denser in the distal half, two 
ventral anthers each with an apical seta c. 0.3-0.5 mm long and an associated tuft of microhairs c. 0.1-0.15 
mm long, dorsal anthers glabrous apically. Style glabrous; stigmatic lobes 2, elongate-hemispherical. Capsule 
obconical to obovoid, slightly compressed laterally, 3.3-5 mm long, 2.3-3 mm wide, glabrous, inconspicuously 
veined; apical valves raised 0.8-1.5 mm above the distal edge of the hypanthium; persistent calyx lobes erect 
to recurved. Seeds mid to dark brown, subcylindrical to ellipsoid or ovoid, straight to slightly curved, subterete 
to slightly compressed, 0.38-0.5 mm long, (0.17-)0.2-0.25(-0.28) mm wide; testa with a network of almost 
straight to heterogeneously undulating close fine ridges. Figs 1,2. 

Specimens examined: New South Wales: North Western Plains. Cuttabri [precise locality withheld for 
conservation reasons], D.E. Albrecht 14718 & R.W. Jobson, 18 Oct 2016 (CANB); D.E. Albrecht 14723 & R.W. 
Jobson, 18 Oct 2016 (CANB); additional specimens from Type location: R.W. Jobson 1540,1 Oct 2012 (NSW); 
R.W. Jobson 3271 & D.E. Albrecht, 18 Oct 2016 (NSW). 

Distribution and habitat: Lobelia claviflora occurs in the Brigalow Belt South Bioregion (Department of the 
Environment and Energy, 2013), where it is currently known from a very restricted area in the vicinity of 
Cuttabri, New South Wales. 

All known populations occur in sedge-dominated wetlands occupying shallow basins on the Namoi River 
floodplain. The vegetation community is composed of a distinctive suite of species and may warrant 
recognition as a distinct community type (John Benson, pers. comm.). Scattered trees of Eucalyptus pilligaensis 
and Casuarina cristata occur within and on the margins of these sedgeland communities (Eig. 2c). Dominant 

associated species include Eleocharis blakeana, E. pusilla, Damasonium minus, Goodenia gracilis, Utricularia 
fenshamii,Nymphoides geminata,Juncus radula,Eriocaulon australasicum and Eragrostis microcarpa. Emergent 
flowering plants of Lobelia claviflora were located in areas inundated by water up to c. 20 cm deep. Fertile 
plants were also found in moist areas on the margins of swamps from which water had receded. 

Phenology: Plants in flower and fruit were located in mid-October 2016, indicating that flowering may have 
commenced in September or earlier. Transplanted individuals grown in cultivation at the ANBG continued 
flowering and fruiting through to April the following year, the long flowering season in cultivation being a 

function of unlimited water availability. As with most short-lived semi-arid species, plant longevity and length 
of flowering season in the wild are dictated by rainfall and temperature patterns. 

Notes: Lobelia claviflora has been informally known as Isotoma sp. Cuttabri {Jobson 1540) at NSW and CANB, 
however this phrase name is not recognised in the Australian Plant Census ([https://biodiversity.org.au/nsl/ 
services/APC] accessed June 6 2018). It has a very weakly cleft corolla tube and most closely resembles species 
currently included in Isotoma (with the exception of very few species currently placed in Lobelia). Isotoma as 

traditionally defined is currently being revised by DA and NW, and includes 11 recognised, described species 
and several new species from Queensland and the Northern Territory. An identification key to the entire group 
will be presented in a forthcoming paper. 

The distinctive combination of characteristics that distinguish Lobelia claviflora from species of Isotoma (and 
those Lobelia that have an entire or very weakly cleft corolla tube) are the erect habit, very narrow mostly entire 
glabrous leaves, distinctive arrangement of colour zones on the corolla including large white zones on the 
lower three lobes (white zone occupying approximately the proximal half of the central lobe) and deep purple 
bands in the throat that are covered with short dense club-shaped hairs, and seeds with a network of almost 
straight to heterogeneously undulating close, fine surface ridges. It is most likely to be confused with I. gulliveri 
EMuell., I. luticola Carolin or L. douglasiana F.M.Bailey (syn. I. armstrongii E.Wimm.). 

Isotoma gulliveri s.str. from the gulf region of North Queensland and the Northern Territory differs from 
Lobelia claviflora in the following traits: hairy (occasionally glabrescent) stems, leaves, pedicels, hypanthia and 
calyx lobes; calyx lobe apices that are strongly recurved in flower; a longer corolla tube (7-8.5 mm long) that 
is weakly expanded apically, lacking hairy deep purple bands in the throat and is less deeply split on the dorsal 

side (split to 5.7-7 mm from base); narrower corolla lobes (<2.5 mm wide); a longer anther tube (2-2.5 mm 
long); longer filaments (6-7 mm long) with a longer adnation length to the corolla (3-5 mm); and slightly 

smaller seeds (c. 0.25-0.3 mm long) with distinctly wavy ridges on the faces. 
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Fig.l . Lobelia claviflora: a, flower frontal view; b, flower rear view showing weakly cleft corolla tube; c, mature capsule pre¬ 

dehiscence; d, capsule post-dehiscence; e, seed; f, seed testa. Scale bars: a & b = 2.5 mm; c & d = 2 mm. Images: a & b = J. 

Plaza; c & d = R. Jobson (cultivated specimen from Jobson 1540); e & f = T. Schuster (Jobson 1540). 
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Fig. 2. Lobelia claviflora: a, habit; b, several plants in-situ; c, eastern end of type site. Scale bar; a = 10 mm. Images; a = J. 

Plaza; b & c = R. Jobson (a = cultivated specimen from Jobson 1540). 

Lobelia douglasiana s.lat. from the Kimberley, Northern Territory Top End and Cape York differs from 
L. claviflora in the following: consistently toothed leaves; mostly longer calyx lobes ((2-)2.5-5 mm long); a less 
expansive white region on the lower three corolla lobes, with two discrete embedded yellow or greenish bands 
descending into the corolla tube but lacking hairy deep purple bands in the throat (although sometimes with 
purplish veins within tube); a longer anther tube (2-2.5 mm long); filaments with a longer adnation length 
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to corolla (c. 2-3 mm); mostly larger fruits ((4-)5-8 mm long and (2.5-)3-5 mm wide); and seeds with a 
reticulate testa, the alveolae more or less isodiametric. 

Isotoma luticola from northern arid regions of the Northern Territory (and rare outliers in Western Australia, 
South Australia and Queensland) differs from Lobelia claviflora in the following: consistently coarsely toothed 
elliptic, ovate or obovate leaves that have a much lower l:w ratio (<3:1), are generally broader (at least some 
>3 mm wide), and are hairy at least on young growth; a less expansive white region on the lower three corolla 
lobes, with two discrete embedded yellow or greenish bands (sometimes the bands faintly connected), and 
with short dense hairs confined to the white region extending into the tube below the yellow or greenish 
bands, but lacking hairy deep purple bands in the throat; and filaments with a longer adnation length to corolla 
(c. 2-4 mm). 

Of the species of Lobelioideae occurring in NSW, only Lobelia stenophylla Benth [this species is incorrectly 
referred to Isotoma armstrongii E.Wimm. in the Flora of New South Wales (Wiecek 1992)] shares with L.claviflora 
the non-mat-forming habit, violet-blue corolla <18 mm long with a weakly cleft tube, linear-lanceolate leaves 
with entire to weakly toothed margins, and preference for swamps, creeks and other seasonally moist areas. 
However, Lobelia stenophylla is readily distinguished from L. claviflora in having the upper two corolla lobes 
less than half the width of the lower three lobes, the corolla lacking hairy deep purple bands in the throat, the 
apex of the lower 2 anther cells each with a minute seta c. 0.1-0.4 mm long but lacking an associated tuft of 
microhairs, and the seeds having a reticulate testa with more or less isodiametric alveolae. 

Conservation status: Lobelia claviflora is presently known from three sites. Two of the sites are only 1 km 
apart, while the third site is approximately 5.5 km away from the others. Several hundred plants were observed 
across the three sites in 2016, although searches were not systematic or comprehensive. The vast majority of 
plants were seen at the Type location. Further targeted survey work following significant rainfall events is 
required to determine the number and size of populations and potential threats. Further potential habitat for 
the species occurs on private land in the region, at least for several kilometres in all directions from known 
sites. Currently there are no known occurrences in conservation reserves. The Pilliga State Conservation Area 
is situated within 10 km of known sites and may have suitable habitat, although surveys of its ephemeral 
wetlands by Bell et al. (2012) yielded only one species of Fobelioideae {Isotoma fluviatilis (R.Br.) F.Muell. ex 
Benth. subsp. borealis McComb). Pending further survey work an interim conservation code of data deficient 
(DD) sensu lUCN (2017) is recommended. 

0.02g of seed collected from transplants is currently (June 2018) stored in the National Seed Bank (NSB), 
accession number 895609. 

Etymology: Rather than the commoner interpretation of claviflora - clubbed flowers - the epithet is from the 
Eatin clavus, a purple stripe or band decorating the tunic worn by persons of state in Ancient Rome and -flora, 
flower; referring to the deep purple bands visible on the ventral side of throat of the corolla tube that extend 
into the tube. 

Acknowledgements 

Private landholders, particularly Frank Chalker, are thanked for access to their properties. ANBG nursery staff 
provided attentive care of plants in cultivation. We thank Jaime Plaza (NSW) for kindly photographing the 
cultivated plants, Tanja Schuster (MEL) for preparing the SEM images and Brook Clinton (NSB) who provided 
detailed seed measurements. 

References 
Antonelli A (2008) Higher level phylogeny and evolutionary trends in Campanulaceae subfam. Lobelioideae: 

Molecular signal overshadows morphology. Molecular Phylogenetics and Evolution 46: 1-18. https://doi. 
org/10.1016/j.ympev.2007.06.015 

Bell DM, Hunter JT, Montgomery L (2012) Ephemeral wetlands of the Pilliga Outwash, northwest NSW. 
Cunninghamia 12:181-190. https://doi.org/10.7751/cunninghamia.2012.12.015 

Department of the Environment and Energy (2013) Australia’s bioregions (IBRA), IBRA7, Commonwealth of 
Australia, http://www.environment.gov.au/land/nrs/science/ibra (accessed May 2018). 

Heenan PB, Knox EB, Courtney SP, Johnson PN, Dawson MI (2008) Generic placement in Lobelia and revised 
taxonomy for New Zealand species previously in Hypsela and Isotoma. New Zealand Journal of Botany 46: 
87-100. https://doi.Org/10.1080/00288250809509756 



Lobelia daviflora (Campanulaceae: Lobelioideae), a new species Telopea 21: 121-127, 2018 127 

lUCN Standards and Petitions Subcommittee (2017) Guidelines for Using the lUCN Red List Categories and 
CnYena. Version 13 http://www.iucnredlist.org/documents/RedListGuidelines.pdf (accessed May 2018) 

Knox EB, Heenan PB, Muasya AM, Murray BG (2008) Phylogenetic position and relationships of Lobelia 
glaberrima (Lobeliaceae), a new alpine species from southern South Island (New Zealand). New Zealand 
Journal of Botany 46: 77-85. https://doi.Org/10.1080/00288250809509755 

Knox EB, Li C (2017) The East Asian origin of the giant lobelias. American Journal of Botany 104: 924-938. 
https://doi.org/10.3732/ajb.1700025 

Knox EB, Muasya AM, Phillipson PB (2006) The Lobeliaceae originated in southern Africa. Pp. 215-227 in 
Ghazanfar SA, Beentje HJ (eds.) Taxonomy and ecology of African plants, their conservation and sustainable 
use. Proceedings of the 17th AETEAT Congress, Addis Ababa, Ethiopia. (Royal Botanic Gardens, Kew: UK). 

Kornerup A, Wanscher JH (1978) Methuen Handbook of Colour 3rd edn introduced and rev. by Pavey D 
(Methuen: London) 

Lammers TG (2011) Revision of infrageneric classification of Lobelia L. (Campanulaceae:Lobelioideae). 
Annals of the Missouri Botanic Garden 98: 37-62. https://doi.org/10.3417/2007150 

Wiecek B (1992) Lobeliaceae, in Harden, GJ (ed.) Flora of New South Wales 3:130. (New South Wales University 
Press: Kensington) 

Manuscript received 14 June 2018, accepted 18 June 2018 





Volume 21: 129-145 

Publication date: 15 August 2018 

dx.doi.org/10.7751/telopea12571 

Telopea 
Journal of Plant Systematics 

The Royal 
Botanic Gardens 

& Domain Trust 

plantnet.rbgsyd.nsw.gov.au/Telopea • escholarship.usyd.edu.au/journals/index.php/TEL • ISSN 0312-9764 (Print) • ISSN 2200-4025 (Online) 

A revised classification for the predominantly 
eastern Australian Eucalyptus subgenus Symphyomyrtus 

sections Maidenaria, Exsertaria, Latoangulatae and 
related smaller sections (Myrtaceae). 

Dean Nicolle^'^ and Rebecca C Jones^ 

^Currency Creek Arboretum, PO Box 808, Melrose Park, South Australia 5039, Australia 

dn@dn.com.au 

^School of Natural Sciences, University of Tasmania, Private Bag 55, Hobart, Tasmania 7001, Australia: 

rebecca.jones@utas.edu.au 

^Author for correspondence: dn@dn.com.au 

Abstract 

A revised classification ior Eucalyptus subgenus Symphyomyrtus sections Maidenaria, Exsertaria, Latoangulatae 
and five related smaller sections {Liberivalvae, Racemus, Incognitae, Similares and Pumilio) (herein referred to as 
‘MEL+5’ lineage for convenience) is provided, based on evidence from a recent phylogenetic study of this group 
(Jones et al 2016) and on observations and data from other sources, including our extensive field observations, 
study of herbarium collections, common garden trials and the findings of other phylogenetic studies. We 
recognise 153 species and 184 terminal taxa in the ‘MEL+5’ lineage, and classify this group into 6 sections, 
23 series and 8 subseries. This new classification mainly involved the repositioning of various terminal taxa 
into existing higher-level taxonomic groups (sections, series and subseries), as we have attempted to achieve 
an accurate and useful classification while minimising taxonomic disruption of existing names. Nevertheless, 
nine new higher-level taxa (eight series and one subseries) are newly described. A full classification of the 
‘MEL-h5’ lineage is provided, which includes all terminal taxa, taxon authorships, type species, the natural 
distribution of recognised terminal taxa, and taxonomic and nomenclatural synonyms. 

Introduction 

Eucalypts are iconic features of the Australian landscape, dominating most forest and woodland ecosystems 
across the continent, where they are often important foundation species. About 850 species (Slee et al. 2006; 

Nicolle 2015) occur in a variety of habitats from desert regions to high rainfall sites, and from sea level to 
alpine regions, and as a variety of forms from small creeping shrubs such as Eucalyptus vernicosa to the tallest 
flowering plant in the world in E. regnans. As well as being ecologically significant, they are important to the 
economies of many countries, including Australia, since they are the main hardwoods grown in the industrial 
plantations of the world. Despite the ecological and economic importance of the eucalypts as a group of plants, 
and the importance of accurate phylogenies as a tool for understanding them, there are still many phylogenetic 
questions and taxonomic issues within the eucalypts that remain unresolved. At the highest taxonomic level. 

© 2018 Royal Botanic Gardens and Domain Trust 
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the most recent informal classification of the eucalypts (Nicolle 2015), recognises three genera: Angophora 
(12 species), Corymbia (about 95 species) and Eucalyptus (about 730 species). Within Eucalyptus, Nicolle 
(2015) recognised eight subgenera, namely, the polytypic subgenera Eudesmia (25 species), Symphyomyrtus 
(about 470 species), and Eucalyptus (about 130 species), and the monotypic subgenera Acerosa {E. curtisii), 
Cruciformes {E. guilfoylei), Alveolata {E. microcorys), Cuboidea {E. tenuipes) and Idiogenes {E. cloeziana). This 
subgeneric classification largely follows Brooker (2000), the most recent formal classification of the eucalypts, 
although Brooker recognised a further two subgenera: E. subg. Minutifructus (five species), which was included 
in E. subg. Symphyomyrtus by Nicolle (2015), partly on the basis of Whittock et al (2003), and the monotypic 
E. subg. Primitiva {E. rubiginosa), which was included in E. subg. Eucalyptus by Nicolle (2015) on the basis of 
their very similar morphology and previous molecular phylogenies, which indicate that E. rubiginosa is nested 
within E. subg. Eucalyptus (Steane et al. 2002; Ladiges et al. 2010). 

Within the genus Eucalyptus, the largest subgenus, Symphyomyrtus, consists of about 470 species belonging to 
eleven sections (Nicolle 2015). The sections are mostly well-differentiated using molecular markers (Pollock et al. 
2015; Steane et al. 2002,2011) though there are some discrepancies with morphology-based classifications. The 
species-rich sections Exsertaria, Latoangulatae and Maidenaria, along with five smaller sections {Liberivalvae, 
Racemus, Incognitae, Similares and Pumilio), form a single genetic lineage in E. subgenus Symphyomyrtus (Steane 
et al. 2011 and see also below), herein referred to as the ‘MEL-i-5’ lineage for convenience. The MEL+5 lineage is 
naturally distributed throughout Australia, extending north to New Guinea and Timor, but with greatest species 
diversity in the higher-rainfall, more topographically varied parts of eastern Australia, particularly the Great 
Dividing Range. Most species in the lineage are woodland or forest trees, with some mallee and shrub species. 
The group includes Australia’s most naturally widespread eucalypt, E. camaldulensis, and all of the ‘Big Nine’ 
species that account for 90-95% of the world’s planted eucalypts (E. tereticornis and E. camaldulensis in E. sect. 
Exsertaria; E. grandis, E. saligna, E. pellita and E. urophylla in E. sect. Latoangulatae; and E. dunnii, E. globulus 
and E. nitens in E. sect. Maidenaria - Harwood 2011), including the first eucalypt to have its genome sequenced, 
E. grandis (Myburg et al. 2014). The group also includes other important forestry species such as E. benthamii 
and E. viminalis (Boland et al. 2006), ornamental species that have been widely cultivated around the world, 
such as E. cinerea, E. gunnii, E. nicholii, E. perriniana, E. pulverulenta, E. robusta, E. scoparia and E. vernicosa 
(Nicolle 2016a, 2016b), and unusual taxa with controversial taxonomy, including E. michaeliana and E. pumila 
(Slee at al. 2006). The MEL-i-5 group also includes numerous conservation-critical taxa, including the critically 
endangered E. recurva, the endangered E. alligatrix subsp. limaensis, E. canobolensis, E. crenulata, E. gunnii 
subsp. divaricata, E. imlayensis, E. macarthurii, E. morrisbyi and E. paludicola, and the vulnerable E. aggregata, 
E. alligatrix subsp. miscella, E. benthamii, E. cadens, E. glaucina, E. hallii, E. infera, E. kabiana, E. kartzoffiana, 
E. mooreana, E. nicholii, E. parramattensis subsp. decadens, E. parvula, E. pulverulenta, E. pumila, E. rubida 
subsp. barbigerorum, E. scoparia andE. strzeleckii (EPBC 1999). 

We here include 153 species and 184 terminal taxa (i.e. species, m subspecies within a species) in the ‘MEL-i-5’ 
lineage. The latest formal classification of the eucalypts (Brooker 2000) did not consider the ‘MEL+5’ lineage 
to be monophyletic. Instead, Brooker placed the very species-rich E. sect. Bisectae (about 215 species, Nicolle 
2015), E. sect. Dumaria (about 75 species) and E. sect. Platysperma (7 species) between E. sect. Maidenaria and 
the remainder of the ‘MEL+5’ lineage, as well as placing the monotypic E. sect. Bolites (E. gomphocephala) and 
E. sect. Inclusae (E. diversicolor) between the monotypic E. sect. Racemus (E. michaeliana) and the remainder 
of the ‘MEL+5’ lineage. Subsequent studies, including Steane et al. (2011) suggested that the ‘MEL+5’ lineage 
is certainly monophyletic, and that Brooker’s (2000) embedding of sections Bisectae, Dumaria, Platysperma, 
Inclusae and Bolites within this lineage was not an accurate reflection of the phylogeny as now understood. Jones 
et al. (2016) used genome-wide markers and an unprecedented scale of sampling to construct a robust phylogeny 
for this lineage. The study used 3109 DArT markers distributed throughout the genome and 540 samples 
covering 185 terminal taxa in sections Maidenaria, Exsertaria, Latoangulatae and related smaller sections 
Racemus (one species), Inclusae (one species), Similares (one species), Incognitae (two species), Liberivalvae 
(five species), Platysperma (seven species) and Pumilio (one species), all of which were hypothesised to be 
sister sections to, or embedded within, the Exsertaria, Latoangulatae and Maidenaria lineage (Brooker 2000; 
Nicolle 2015; Steane etal. 2007). Of the 153 species that we recognise in the‘MEL+5’lineage, Jones etal. (2016) 
included samples of all species except for E. cupularis (a close relative of E. herbertiana and E. gregoriensis), 
E. mooreana (the sample labeled as E. mooreana in Jones etal. 2016 is actually the recently named E. revelata, see 
Nicolle and Barrett 2018), and E. sp. Arnhem Land (a close relative of E. bigalerita). Jones et al. (2016) included 
five samples labeled as E. urophylla (an endemic to Timor and the Lesser Sunda Islands north of Australia), but 
some of these samples possibly represent the closely-related E. orophila and E. wetarensis (Pryor et al. 1995). 
Jones et al. (2016) provided a robust phylogenetic framework for the lineage that can be used for a range of 
practical and fundamental purposes and revealed taxonomic clades that were, for the most part, concordant 
with the latest formal classification (Brooker 2000), but with some important disparities where taxonomic 
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revision is required. Additionally, Jones et al. (2016) found that E. sect. Platysperma and the monotypic E. sect. 
Indusae {E. diversicolor) were each a distinct clade and were both basal to the ‘MEL+5’ lineage rather than 
embedded within it, although the latter is possibly embedded within the species-rich E. sect. Bisectae (Steane 
et al. 2011). 

This paper provides a formal revised classification for E. sections Maidenaria, Exsertaria, Latoangulatae and related 
smaller sections (the ‘MEL-t-5’ lineage), based on long-term, extensive morphological and ecological observations 
of all Australian taxa in the lineage by one of us (DN), in conjunction with the phylogenetic evidence of Jones 
et al. (2016) and observations and data from other sources. In drawing our conclusions, we have considered 
our extensive field observations, study of herbarium collections, common garden trials (especially at Currency 
Creek Arboretum, see http://www.dn.com.au/Currency_Creek_Arboretum.html) and the findings of other 

phylogenetic studies including taxa of the ‘MEL-i-5’ lineage. In constructing this classification, we have attempted 

to achieve an accurate and useful classification while minimising the taxonomic disruption of existing names. As 
such, we have repositioned terminal taxa into existing higher-level taxonomic groups wherever possible, while 
avoiding the description of new higher-level taxonomic groups. Nevertheless, nine new higher-level taxa (eight 
series and one subseries) are described to accommodate well-defined lower-level taxa that could not otherwise 
be informatively accommodated using previously published names. 

New taxa and combinations 

1. Eucalyptus ser. Liberivalvae (Blakely) D.Nicolle & R. Jones, stat. nov. 

Eucalyptus sect. Liberivalvae (Blakely) Brooker, Anst. Syst. Bot. 13: 96 (2000). 

Eucalyptus subser. Liberivalvae Blakely, Key Eucalypts 30: 133 (1934). 

Type: Eucalyptus bancroftii (Maiden) Maiden 

Diagnosis: Trees; bark shedding, mottled, orange when newly exposed; juvenile leaves disjunct, petiolate, ovate 
to narrow-lanceolate; adult leaves concolorous, dull, pale green, secondary veins mid- to wide-angled, tertiary 
venation moderate to sparse; inflorescences 7-15-flowered; ovules in 6 vertical rows; opercula rounded to 
long-conical; stamens mostly erect; fruits cupular, disc annular, free of ovary roof, valves exserted; seeds red- 
brown, elongated. 

2. Eucalyptus ser. Similares (Brooker) D.Nicolle & R.Jones, stat. nov. 

Eucalyptus sect. Similares Brooker, Anst. Syst. Bot. 13: 95 (2000). 

Type: Eucalyptus longifolia Link 

Diagnosis: Trees; bark non-shedding or irregularly-shedding on trunk; juvenile leaves disjunct, petiolate, ovate; 
adult leaves concolorous, dull, blue-green, secondary veins mid- to wide-angled, tertiary venation moderate; 
inflorescences pendulous, 3-flowered; ovules in >8 vertical rows; stamens indexed; fruits disc descending, 
valves around rim level; seeds pale brown to almost black, pyramidal. 

3. Eucalyptus ser. Robustae (Benth.) D.Nicolle & R.Jones, stat. nov. 

Eucalyptus subser. Robustae Benth., El. Austral. 3:194,228 (1867). 

Type: Eucalyptus robusta Sm. 

Diagnosis: Trees; bark non-shedding on trunk, thick, fibrous, reddish brown; juvenile leaves disjunct, petiolate, 
ovate to lanceolate; adult leaves large, lanceolate, strongly discolorous, green, secondary veins widely-angled, 
tertiary venation dense; inflorescences 7-15-flowered; ovules in 4-8 vertical rows; fruits large, disc descending 
to ascending, valves exserted; seeds pyramidal. 

4. Eucalyptus ser. Deaneanae K.D.Hill & L.A.S.Johnson ex D.Nicolle & R.Jones, ser. nov. 

Type: Eucalyptus deanei Maiden 

Etymology: Erom the name of the type species. Hill & Johnson (2000) provided an informal classification of section 
Transversaria, where they used the unpublished series name ‘Deaneanae for Eucalyptus brunnea and E. deanei. 

Diagnosis: Trees; bark annually shedding to ground level; juvenile leaves disjunct, petiolate, ovate to orbicular; 
adult leaves discolorous, green, secondary veins widely-angled, tertiary venation dense; inflorescences 
7-11-flowered; ovules in 4 vertical rows; fruits pedicellate, small, cupular, disc level to slightly ascending, valves 
not exserted; seeds flattened to shallowly pyramidal. 
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5. Eucalyptus ser. Quadrangulatae D.Nicolle & R. Jones, ser. nov. 

Type: Eucalyptus quadrangulata H.Deane & Maiden 

Etymology: From the name of the type species. 

Diagnosis: Trees; bark non-shedding on trunk, tightly held; juvenile leaves opposite, sessile, green, stems square 
in cross section; adult leaves usually denticulate, long-lanceolate, concolorous, green, secondary veins mid¬ 
angled, tertiary venation moderate; inflorescences 7-flowered; ovules in 4 vertical rows; stamens variously 
flexed; fruits small, obconical, disc descending, valves exserted; seeds brown, flattened-ovoid. 

6. Eucalyptus ser. Remanentes (Brooker) D.Nicolle Sc R. Jones, stat. nov. 

Eucalyptus subser. Remanentes Brooker, Awst Syst. Bot. 13: 115 (2000). 

Type: Eucalyptus nitens (H.Deane Sc Maiden) Maiden 

Diagnosis: Trees; bark mostly annually shedding; juvenile leaves opposite, sessile, large, grey-green; adult leaves 
sometimes denticulate, long-lanceolate, concolorous, green, secondary veins mid-angled, tertiary venation 
moderate; inflorescences 7-flowered; ovules in 4 vertical rows; stamens indexed; fruits sessile, small, barrel¬ 
shaped, disc descending, valves not exserted; seeds brown, flattened-ovoid. 

7. Eucalyptus subser. Clivosae D.Nicolle Sc R. Jones, ser. nov. 

Type: Eucalyptus cypellocarpa L.A.S.Johnson 

Etymology: From the Latin clivosus (hilly), referring to the natural habitat of all members of the subseries. 

Diagnosis: Tree or facultative mallees; juvenile leaves opposite, sessile, large, orbicular to ovate; adult leaves 
lanceolate, concolorous, secondary veins mid- to acutely-angled, tertiary venation moderate; inflorescences 
7-flowered; buds with non-warty opercula, ovules in 4 vertical rows; stamens irregularly flexed; fruit disc 
inconspicuous, descending; seeds grey to black, ovoid to flattened-ovoid. 

8. Eucalyptus ser. Recurvae D.Nicolle Sc R. Jones, ser. nov. 

Type: Eucalyptus recurva Crisp 

Etymology: From the name of the type species. 

Diagnosis: Mallees; juvenile leaves opposite, sessile, very small, recurved, glossy green; secondary veins 
acutely-angled, tertiary venation sparse; adult leaves not formed; inflorescences 3-flowered; ovules in 4 vertical 
rows; stamens inflexed; fruits sessile, small, hemispherical, disc descending, valves not exserted; seeds brown, 
flattened-ovoid. 

9. Eucalyptus ser. Tasmaniae D.Nicolle Sc R. Jones, ser. nov. 

Type: Eucalyptus gunnii Hook.f. 

Etymology: From the distribution of the series, which is endemic to Tasmania. 

Diagnosis: Trees or mallees; bark annually shedding; juvenile leaves opposite, sessile, orbicular, green to greyish, 
often present in the mature crown; adult leaves lanceolate, concolorous, green to greyish, secondary veins mid- 
to acutely-angled, tertiary venation moderate; inflorescences 3-flowered; ovules in 4 vertical rows; stamens 
inflexed; fruits urceolate to cupular, disc descending, valves not exserted; seeds dark brown, flattened-ovoid. 

Classification 

This classification of the ‘MEL-t-5’ lineage {Eucalyptus sections Maidenaria, Exsertaria, Latoangulatae and related 
sections) includes all terminal taxa (as recognised by us), taxon authorships, type species, natural distribution 
of recognised terminal taxa, and taxonomic and nomenclatural synonyms. The sequence of the taxa in this 
classification follows a linear taxonomy, with the most-closely related taxa being adjacent to one another. Groups 
of closely-related species (equivalent to supraspecies in Brooker 2000) are grouped together, with such groups 
separated by blank lines (‘< >’ is used to link closely-related species that are separated by a broken line due to 
synonyms). Phrase names follow those used in APNI (2018), unless indicated otherwise. An Excel version of this 
classification, including a comparison with the most recent formal classification (Brooker 2000), is available for 

download from the authors’websites (www.dn.com.au and www.eucalyptgenetics.com). 
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Taxon (T = type species) Natural 
distribution 

Eucalyptus L'Her. (T = E. obliqua L'Her) 

subg. Symphyomyrtus (Schauer) Brooker (T = E. lehmannii (Schauer) Benth.) 

sect. Pumilio Brooker (T = E. pumila) 
ser. Pumilae Chippend. (T = E. pumila) 

E. pumila Cambage NSW 

ser. Lepidotae-Fimbriatia Maiden (T = E. canaliculata) 

E. canaliculata Maiden NSW 

E. punctata DC. NSWQId 

E. grisea L.A.S.Johnson & K.D.Hill Qld 

E. longirostrata (Blakely) L.A.S.Johnson & K.D.Hill Qld 

sect. Exsertaria L.D.Pryor & L.A.S.Johnson ex Brooker (T = E. exserta) 
ser. Connexentes Brooker (T = E. hallii) NSW,Qld 

E. hallii Brooker Qld 

E. broviniensis A.R.Bean Qld 

f. mayor (Maiden) Blakely Qld,NSW 

E. propinqua H.Deane & Maiden NSWQId 

ser. Liberivalvae (Blakely) D.Nicolle & R.Jones (T = E. bancroftii) 

E. prava L.A.S.Johnson & K.D.Hill NSW,Qld 

E. bancroftii (Maiden) Maiden NSWQId 

E. disclusa L.A.S.Johnson & Blaxell Qld 

E. interstans L.A.S.Johnson & K.D.Hill NSW,Qld 

E. seeana Maiden NSWQId 

E. parramattensis E.C.Hall 

subsp. decadens L.A.S.Johnson & Blaxell NSW 

subsp. parramattensis NSW 

Synonyms 

E. biturbinata L.A.S.Johnson & K.D.Hill 

E. punctata var. longirostrata Blakely 

E. sp. Brovinia (A.R.Bean 11911) 

E. propinqua var. major Maiden 

E. sect. Liberivalvae (Blakely) Brooker 

(T = E. bancroftii), 
E. subser. Liberivalvae Blakely (T = E. bancroftii) 

E. parramattensis var. sphaerocalyx Blakely 

ser. Exsertae Blakely (T = E. exserta) 

subser. Exsertae Benth. (T = E. exserta) 

E. ser. Phaeoxylon (Blakely) Brooker 

(T = E. exserta), 
E. ser. Erythroxylon (Blakely) Brooker 

(T = E. tereticornis) 

E. brassiana S.T.Blake 

E. lockyeri Blaxell & K.D.Hill 

E. insulana F.M.Bailey 

E. ammophila Brooker & Slee 

E. exserta F.Muell. 

E. nudicaulis A.R.Bean 

E. gillenii Ewart & L.R.Kerr 

E. morrisii FR.T.Baker 

subser. Erythroxylon Blakely (T = E. tereticornis) 

E. infera A.R.Bean 

E. kabiana L.A.S.Johnson & K.D.Hill 

E. amplifolia Naudin 

subsp. sessiliflora (Blakely) L.A.S.Johnson & K.D.Hill 

subsp. amplifolia 
E. sp. Consuelo Tableland {A.R.Bean 25804) 
E. tereticornis Sm. 

subsp. mediana Brooker & Slee 

subsp. tereticornis 
subsp. basaltica A.R.Bean 

E. glaucina (Blakely) L.A.S.Johnson 

E. chloroclada (Blakely) L.A.S.Johnson & K.D.Hill 

E. terrica A.R.Bean 

E. blakelyi Maiden 

E. dealbata A.Cunn. ex Schauer 

E. nandewarica L.A.S.Johnson & K.D.Hill 

E. vicina L.A.S.Johnson & K.D.Hill 

E. dwyeri Maiden & Blakely 

E. flindersii Boomsma 

Qld,PNG 

Qld 

Qld E. lockyeri subsp. exuta Brooker & Kleinig 

Qld 

Qld,NSW 

Qld 

NT,WA,SA E. incurva Boomsma 

NSW 

Qld E. dealbata var. populnea Blakely 

Qld E. sp. TT in Brooker & Kleinig 1994 

NSW, Qld 

NSW 

Qld E. tereticornis subsp. rotunda A.R.Bean 

Vic E. tereticornis var. media (Blakely) Cameron 

Qld,NSW,PNG 

Qld 

NSW E. tereticornis var. glaucina (Blakely) Cameron 

NSW, Qld E. dealbata var. chloroclada Blakely 

Qld 

NSW,Vic,Qld 

NSWQId 

NSW 

NSW E. sp. X in Brooker & Kleinig 1990 

NSW 

SA 

subser. Rostratae Blakely (T = E. camaldulensis) 

E. rudis Endl. 

subsp. rudis 
subsp. cratyantha Brooker & Hopper 

E. camaldulensis Dehnh. 

subsp. refulgens Brooker & M.W.McDonald 

subsp. obtusa (Blakely) Brooker & M.W.McDonald 

subsp. arida Brooker & M.W.McDonald 

<> 

E. ser. Rostratae (Blakely) Brooker 

(T = E. camaldulensis), 
E. ser. Singulares Brooker (T = E. rudis) 

WA 

WA 

WA E. sp. 'Pilbara' in Butcher eta/. 2009 

Qld,NT,WA E. camaldulensis var. obtusa Blakely 

WA,NT,Qld,SA,NSW E. camaldulensis var. subcinerea Blakely, 

E. camaldulensis var. pendula Blakely & Jacobs 
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subsp. minima Brooker & M.W.McDonald SA 

subsp. camaldulensis Vic,NSW,SA,Qld E. camaldulensis var. brevistostrls (Miq.) Blakely, 

<> E. rostrata SchltdI. 

subsp. acuta Brooker & M.W.McDonald Qld,NSW E. camaldulensis var. acuminata (Hook.) Blakely 

subsp. simulata Brooker & Kleinig Qld 

subser. Subexsertae Benth. (T = E. alba) E. ser. Subexsertae (Benth.) Blakely (T = E. alba) 
E. subser. Applanatae Brooker (T = E. alba) 
E. subser. Pyramidales Brooker (T = E. herbertiana) 

E. glomericassis L.A.S.Johnson & K.D.Hill NT,WA? E. sp. SS in Brooker and Kleinig 1994 

E. herbertiana Maiden NT,WA,Qld E. sp. Pitta Creek (R.L.Barrett 1677 & M.D.Barrett) 
E. gregoriensis N.G.Walsh & Albr. NT 

E. cupularis C.A.Gardner WA,NT 

E. revelata D.Nicolle & R.L.Barrett WA 

E. mooreana W.Fitzg. ex Maiden WA 

E. pantoleuca L.A.S.Johnson & K.D.Hill WA E. sp. RR in Brooker and Kleinig 1994, E. sp. 1 in 

<> Rye et al. 1992 

E. apodophylla Blakely & Jacobs NTWA 

E. houseana W.Fitzg. ex Maiden WA 

E. alba Reinw. ex Blume NT,Timor,Indo 

var. alba ETIndo 

var. australasica Blakely & Jacobs NT 

E. sp. Melville Island in Nicolle & Barrett (2018) NTWA 

E. tintinnans (Blakely & Jacobs) L.A.S.Johnson & K.D.Hill NT E. platyphylla var. tintinnans Blakely & Jacobs 

E. bigalerita F.Muell. WA,NT 

E. sp. Arnhem Land in Nicolle & Barrett (2018) NT 

E. sp. Port Moresby in Nicolle & Barrett (2018) PNG 

E. platyphylla F.Muell. Qld,NT 

sect. Incognitae (D.Nicolle) Brooker (T = E. cosmophylla) E. sect. Similares Brooker (T = E. longifolia) 
ser. Similares (Brooker) D.Nicolle & R.Jones (T = E. longifolia) 

E. longifolia Link NSW 

ser. Incognitae D.Nicolle (T = E. cosmophylla) 

E. cosmophylla F.Muell. SA 

E. paludicola D.Nicolle SA 

sect. Latoangulatae Brooker (T = E. saligna) 
ser. Robustae (Benth.) D.Nicolle & R.Jones (T = E. robusta) E. subser. Robustae Benth. (T = E. robusta) 

E. orophila L.D.Pryor Indo 

E. urophylla S.T.BIake Timor,lndo 

E. wetarensis L.D.Pryor Timor,lndo? 

E. biterranea L.A.S.Johnson & K.D.Hill Qld,PNG,lndo 

E. pellita F.Muell. Qld 

E. robusta Sm. NSWQId 

ser. Annulares (Blakely) Chippend. (T = E. resinifera) E. subser. Annulares Blakely (T = E. resinifera) 

E. resinifera Sm. 

subsp. resinifera NSW 

subsp. hemilampra (F.Muell.) L.A.S.Johnson & K.D.Hill Qld,NSW E. hemilampra F.Muell. 

E. macta L.A.S.Johnson & K.D.Hill Qld 

E. notabilis Maiden 

E. scias L.A.S.Johnson & K.D.Hill 

NSWQId 

subsp. callimastha L.A.S.Johnson & K.D.Hill NSW 

subsp. scias NSW 

subsp. apoda L.A.S.Johnson & K.D.Hill NSW 

ser. Transversae Blakely (T = E. saligna) E. subser. Leptocarpae Blakely (T = E. saligna) 

E. botryoides Sm. NSWVic E. saligna subsp. botryoides (Sm.) Passioura & 

<> J.E.Ash 

E. saligna Sm. 

E. grandis W.Hill 

NSWQId 

subsp. North Queensland (Nicolle 2524) Qld 

subsp. grandis NSWQId 

sect. Racemus Brooker. (T = E. michaellana) E. ser. MIchaellanae Chippend. 

(T = E. michaellana) 

E. michaellana Blakely NSWQId 

sect. Maidenaria L.D.Pryor & L.A.S.Johnson ex Brooker (T = E. vimlnalls) E. subsect. Triangulares Brooker (T = E. ovata), 
E. subsect. Euryotae Brooker 

(T = E. vimlnalls), 
E. subsect. Obscurae Brooker (T = E. parvula) 

ser. Deaneanae K.D.Hill & L.A.S.Johnson ex D.Nicolle & R.Jones (T = E. deanel) 

E. deanei Maiden NSW 

E. brunnea L.A.S.Johnson & K.D.Hill NSWQId 

ser. Quadrangulatae D.Nicolle & RJones (T = E. quadrangulata) 

E. quadrangulata H.Deane & Maiden NSW,Qld 
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ser. Remanentes (Brooker) D.Nicolle & R.Jones (T = E. nitens) 

E. nitens (H.Deane & Maiden) Maiden 

E. denticulata 1.0.Cook & Ladiges 

ser. Neglectae L.A.S.Johnson ex Brooker & Slee (T = E. neglecta) 

E. neglecta Maiden 

ser. Bridgesianae Brooker & Slee (T = E. bridgesiana) 

E. dunnii Maiden 

E. angophoroides R.T.Baker 

E. bridgesiana R.T.Baker 

E. malacoxylon Blakely 

ser. Globulares Blakely (T = E. globulus) 

subser. Clivosae D.Nicolle & R.Jones (T = E. cypellocarpa) 

E. nortonii (Blakely) L.A.S.Johnson 

E. goniocalyx F.Muell. ex Miq. 

subsp. viridissima Rule 

subsp. goniocalyx 
subsp. exposa D.Nicolle 

E. banksii Maiden 

E. volcanica L.A.S.Johnson & K.D.Hill 

E. litoralis Rule 

E. alaticaulis R.J.Watson & Ladiges 

E. cypellocarpa L.A.S.Johnson 

subser. Euglobulares Blakely (T = E. globulus) 

E. globulus Labill. 

E. bicostata Maiden, Blakely & Simmonds 

<> 

E. pseudoglobulus Naudin 

<> 

E. ma/deni/F.Muell. 

ser. Foveolatae Maiden (T = E. aggregata) 

E. camphora R.T.Baker 

subsp. humeana L.A.S.Johnson & K.D.Hill 

subsp. camphora 
<> 
<> 

E. yarraensis Maiden & Cambage 

E. ovata Labill. 

subsp. ovata 
subsp. grandiflora (Maiden) D.Nicolle 

E. strzeleckii Rule 

E. brookeriana A.M.Gray 

E. cadens J.D.Briggs & Crisp 

E. aggregata H.Deane & Maiden 

E. rodwayi R.T.Baker & H.G.Sm. 

E. barber! L.A.S.Johnson & Blaxell 

ser. Crenulatae Brooker & Slee (T = E. crenulata) 

E. crenulata Blakely & Beuzev. 

ser. Tasmaniae D.Nicolle & R.Jones (T = E. gunnii) 

E. archer! Maiden & Blakely 

E. gunnii Hook.f. 

subsp. divaricata (McAulay & Brett) B.M.Potts 

subsp. gunnii 
E. urnigera Hook.f. 

E. morrisbyi Brett 

E. cordata Labill. 

subsp. quadrangulosa D.Nicolle, B.M.Potts & McKinnon 

subsp.cordata 

ser. Semiunicolores Blakely (T = E. johnstonll) 

E. vernicosa Hook.f. 

E. subcrenulata Maiden & Blakely 

E. johnstonii Maiden 

ser. Recurvae D.Nicolle & R.Jones (T = E. recurva) 

E. subser. Remanentes Brooker (T = E. nitens) 

Vic,NSW 

Vic,NSW 

Vic 

N,Qld 

Vic,NSW 

NSW,Vic,Qld E. sax/co/a J.THunter 

NSW 

NSWVic 

Vic 

Vic, NSWSA 

SA 

NSWQId 

E. sp. Mt Arapiles in Nicolle (2006b) 

NSW 

Vic 

E. retinens L.A.S.Johnson & K.D.Hill 

Vic E. pyrenea Rule 

Vic,NSW E. gulnnlorum J.THunter & J.J.Bruhl, 

E. oresbia J.THunter & J.J.Bruhl 

TVic 

Vic,NSW,SA E. globulus subsp. bicostata (Maiden, Blakely & 

Simmonds) J.B.Kirkp. 

Vic,NSW,Tas E. globulus subsp. pseudoglobulus (Naudin) 

J.B.Kirkp., E. stjohnil (R.J.Baker) R.T.Baker 

NSWVic E. globulus subsp. ma/c/en/7 (F.Muell.) J.B.Kirkp. 

Vic,NSW 

NSWQId E. aguatlca (Blakely) L.A.S.Johnson & K.D.Hill, 

E. camphora subsp. rellcta L.A.S.Johnson & 

K.D.Hill 

Vic 

Vic,Tas,NSW,SA 

SA,Vic E. ovata var. grandiflora Maiden 

Vic 

Tas,Vic 

Vic 

NSWVic 

Tas 

Tas 

Vic 

Tas 

Tas E. divaricata McAulay & Brett 

Tas 

Tas 

Tas 

Tas E. cordata subsp. western in Nicolle (2006b) 

Tas 

Tas 

Tas 

Tas 

E. recurva Crisp NSW 
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ser. Sturgissianae L.A.S.Johnson ex Brooker (T = E. sturgissiana) 

E. sturgissiana L.A.S.Johnson & Blaxell NSW 

ser. Viminales Blakely (T = E. viminalis) E. ser. Acadiformes L.A.S.Johnson ex Brooker & 

Slee (T = E. acadiformis), 
E. ser. Argyrophyllae Blakely (T = E. dnerea), 
E. ser. Benthamianae Brooker (T = E. benthamii), 
E. ser. Compactae Brooker (T = £ badjensis), 
E. ser. Confines Brooker (T = E. kartzoffiana), 
E. ser. Kitsonianae L.A.S.Johnson ex Brooker & 

Slee (T = E. kitsoniana), 
E. ser. Microcarpae Blakely (T = E. scoparia), 
E. ser. Orbiculares Brooker & Slee 

(T = E. perriniana), 
E. ser. Saxicola Brooker (T = £ baeuerlenii) 

subser. Circulares Brooker (T = £. rubida) 

E. perriniana F.Muell. ex Rodway Vic,NSW,Tas 

E. pulverulenta Sims NSW 

E. glaucescens Maiden & Blakely Vic,NSW 

E. saxaf/7/s J.B.Kirkp. & Brooker Vic,NSW 

E. rubida H.Deane & Maiden 

subsp. canobolensis L.A.S.Johnson & K.D.Hill NSW £. canobo/ens/s (L.A.S.Johnson & K.D.Hill) 

<> J.T.Hunter 

subsp. rubida NSW,Vic,Tas £. rubida subsp. septemflora L.A.S.Johnson & 

<> K.D.Hill 

subsp. barbigerorum L.A.S.Johnson & K.D.Hill 

E. dalrympieana Maiden 

NSW 

subsp. Howmans Gap {N.G. Walsh 5293) Vic £. dalrympieana subsp. Alpine in Nicolle (2006b) 

subsp. heptantha L.A.S.Johnson NSWQId 

subsp. dalrympieana Vic, NSWSA 

subsp. Tasmania {Nicolle 4923, here nominated) Tas £. dalrympieana subsp. Tasmania in Nicolle (2006b) 

E. chapmaniana Cameron Vic,NSW 

E. lactea R.T.Baker NSW £. mannifera subsp. praecox (Maiden) 

<> L.A.S.Johnson, £. praecox Maiden 

E. elliptica (Blakely & McKie) L.A.S.Johnson & K.D.Hill NSW £ mannifera subsp. elliptica (Blakely & McKie) 

L.A.S.Johnson 

E. dnerea F.Muell. ex Benth. 

subsp. dnerea NSW 

subsp. triplex (L.A.S.Johnson & K.D.Hill) Brooker, Slee & J.D.Briggs NSW,Vic £. tr/p/ex L.A.S.Johnson & K.D.Hill 

E. a/Z/gfatr/x L.A.S.Johnson & K.D.Hill Vic, NSW 

subsp. alligatrix Vic £. a///gafr/x subsp. limaensis Brooker, Slee & 

<> J.D.Briggs 

subsp. miscella Brooker, Slee & J.D.Briggs NSW 

E. conspicua L.A.S.Johnson & K.D.Hill Vic,NSW 

E. cephalocarpa Blakely Vic,NSW 

subser. Lanceolatae Brooker (T = £. vinninalis) £. subser. Ambitae Brooker (T = £. badjensis), 
E. subser. Arrectae Brooker (T = £. smithii) 

E. parvula L.A.S.Johnson & K.D.Hill NSW 

E. kartzoffiana L.A.S.Johnson & Blaxell NSW 

E. badjensis Beuzev. & M.B.Welch NSW 

E. smithii R.T.Baker NSW,Vic 

E. wilcoxii Boland & Kleinig NSW 

E. baeuerlenii F.Muell. NSW 

E. imiayensis Crisp & Brooker NSW 

E. elaeophloia Chappill, Crisp & Prober Vic 

E. kitsoniana Maiden Vic 

E. viminalis Labill. 

subsp. viminalis Vic,Tas,NSW,SA E. viminalis subsp. hentyensis Brooker & Slee 

subsp. pryoriana (L.A.S.Johnson) Brooker & Slee Vic £ pryoriana L.A.S.Johnson 

subsp. cygnetensis Boomsma SA,Vic £ huberiana Naudin 

subsp. siliceana Rule Vic 

E. nobilis L.A.S.Johnson & K.D.Hill NSWQId 

E. splendens Rule Vic 

E. arcana (D.Nicolle) Rule SA,Vic £ splendens subsp. arcana D.Nicolle, 

<> £ sp. Carpenter Rocks in Nicolle (1997) 

E. aromaphloia L.D.Pryor & J.H.Willis Vic 

E. sabulosa Rule Vic £. aromaphloia subsp. sabulosa (Rule) Slee & 

<> Brooker 

E. corticosa L.A.S.Johnson Vic,NSW £. ignorabilis L.A.S.Johnson & K.D.Hill, £. conferta 
<> Rule 

E. fulgens Rule Vic 

E. acadiformis H.Deane & Maiden NSW 

E. nicholii Maiden & Blakely NSW 

E. nova-anglica H.Deane & Maiden NSWQId 
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E. mannifera Mudie 

subsp. Alpine Victoria (Nicolle 2066, here nominated) 

subsp. gullickii (R.T.Baker & H.G.Sm.) L.A.S.Johnson 

subsp. mannifera 
<> 
E. scoparia Maiden 

E. benthamii Maiden & Cambage 

E. dorrigoensis (Blakely) L.A.S.Johnson & K.D.Hill 

E. macarthurii H.Deane & Maiden 

Vic,NSW 

NSW E. gullickii R.T.Baker & H.G.Sm. 

NSW E. mannifera subsp. maculosa (R.T.Baker) 

L.A.S.Johnson 

Qld,NSW 

NSW 

NSW E. benthamii var. dorrigoensis Blakely 

NSW 

Summary of higher-level taxa 

Brooker (2000) divided the ‘MEL+5’ lineage {Eucalyptus sections Maidenaria, Exsertaria, Latoangulatae and 
five related smaller sections) into 8 sections with 3 subsections, 26 series and 8 subseries. Here, we divide the 
same lineage into 6 sections with no subsections, 23 series and 8 subseries. We believe that Brooker (2000) over¬ 
ranked many taxa in the ‘MEL-i-5’ lineage, particularly in E. sect. Maidenaria, dividing it into 3 subsections with 
17 series and 6 subseries. Here, we recognise no subsections in E. sect. Maidenaria but distinguish 12 series 
and 4 subseries. 

Only morphological characters that distinguish the taxon from closely-related taxa are provided below Taxon 
authorships are not provided in the summary descriptions below to avoid text cluttering and therefore assist 
in the readability of the text. Taxon authorships are instead provided for all taxa of the ‘MEL-i-5’ lineage in 
the classification above. Likewise, the type taxon for all higher-level taxa is not provided in the summary 
descriptions below, again to aid readability, but is instead provided in the classification. 

E. sect. Pumilio 

Five species {E. pumila, E. canaliculata, E. punctata, E. grisea and E. longirostrata). Distributed in subtropical 
eastern Australia, from the Nowra area on the south coast of New South Wales north to Expedition Range 
in central Queensland. Distinguished by its combination of annually decorticating, non-powdery bark, its 
petiolate juvenile leaves, its ovules in 4 (rarely 6) vertical rows, its fruits with prominently exserted valves, and 
its black, toothed or ridged seeds. Brooker (2000) considered this section to be monotypic (E. pumila only), but 
there are few morphological characters that differentiate it from the large-fruited grey gums’ {E. canaliculata, 
E. punctata, E. grisea and E. longirostrata), which Brooker (2000) included in E. sect. Latoangulatae. In 
particular, the seedling, flower bud, flower, fruit and seed morphology of E. pumila and large-fruited grey 
gums’ is very similar. In Jones et al (2016), E. pumila individuals formed a clade which, together with a sister 
clade corresponding to the large-fruited grey gums’ was sister to all other MEL-i-5 taxa. Eucalyptus pumila 
was also basal to all other MEL-t-5 taxa that were included in the study of Steane et al (2011), however no 
large-fruited grey gums’ were included in that study. Here, we group E. pumila and the large-fruited grey gums 
together into E. sect. Pumilio and recognise two series within this section, on the basis of differences in their 
habit (and particularly their vegetative-regeneration strategy) and in bark and adult leaf morphology. 

- E. ser. Pumilae. Monotypic (E. pumila). Restricted to the Broken Back Range on the central coast of 
NSW. Lignotuber-resprouting mallees, bark shiny and uniformly-shedding, adult leaves concolorous, 

with moderate to sparsely reticulate tertiary venation. 

- £. ser. Lepidotae-Fimbriatia (the large-fruited grey gums’). Four species (E. canaliculata, E. punctata, 
E. grisea and E. longirostrata). We agree with the treatment of E. biturbinata by Slee et al (2006), who 
considered it to be synonymous with E. punctata on the basis its morphology. Distributed from the 
Nowra area on the south coast of New South Wales north to Expedition Range in central Queensland. 
Stem-resprouting trees, bark dull, somewhat granular in texture and irregularly-shedding, adult leaves 

discolorous, with densely reticulate tertiary venation. These four species are not known to develop typical 
lignotubers, but seedlings do develop a swollen, bottle-shaped lower stem, the anatomy and function 
of which is unknown (see Nicolle 2006a). Brooker (2000) also included the small-fruited grey gums’ 
- E. major and E. propinqua - in this series, however we have placed the small-fruited grey gums’ in 
E. sect. Exsertaria (ser. Connexentes) on the basis of their distinction in Jones et al (2016) and their quite 
different morphology, especially with regard to their development of lignotubers, their smaller buds and 
fruits, and their smooth, brown seeds. 
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E. sect. Exsertaria 

50 species, collectively known as the red gums’ Distributed in temperate to tropical regions throughout most 
of mainland Australia (notably excluding Tasmania) and in southern New Guinea, with greatest diversity in 
the Great Dividing Range in eastern Australia. Distinguished by its combination of petiolate juvenile leaves, its 
concolorous adult leaves (except in E. major and E. propinqua, which are discolorous), and its ovules in 6 or 8 
(rarely 4) vertical rows. Three series are recognised: 

- E. ser. Connexentes (the small-fruited grey gums’). Four species {E. hallii, E. broviniensis, E. major and 
E. propinqua). Distributed from the central coast of NSW northwards to the Blackdown Tableland in 
central Queensland. Bark somewhat granular in texture, newly decorticated bark often orange, adult 
leaves with densely reticulate tertiary venation, inflorescence unbranched, most stamens indexed, seeds 
with a +!- ventral hilum. Brooker (2000) considered E. ser. Connexentes to be monotypic (£. hallii), with 
the very closely related E. broviniensis not yet described at the time (Bean 2001). We agree with Brooker’s 
(2000) inclusion of the series within E. sect. Exsertaria rather than in E. sect. Latoangulatae (Nicolle 2015), 
as supported by Jones et al (2016). However unlike Brooker (2000), we include E. major and E. propinqua 
in E. ser. Connexentes based on their morphology, which is similar to other species in the series (Slee et al 
2006) and the findings of Jones et al (2016). Although E. hallii, E. broviniensis, E. major and E. propinqua 
are morphologically very similar in most respects, E. major and E. propinqua differ conspicuously from 
E. hallii and E. broviniensis (and all other species in E. sect. Exsertaria) in their discolorous adult leaves, 
which is generally regarded as a plesiomorphic character state in Eucalyptus (Slee et al 2006). 

- E. ser. Liberivalvae. Six species {E. prava, E. bancroftii, E. disclusa, E. interstans, E. seeana and 
E. parramattensis). Distributed from the central coast of NSW northwards to the Hervey Bay area on the 
central coast of Queensland. Bark somewhat granular in texture, newly decorticated bark often orange, 
inflorescence unbranched, fruit disc annular and free of ovary roof, adult leaves with moderate to sparsely 
reticulate tertiary venation, most stamens erect, seeds with a terminal hilum. Brooker (2000) recognised 

this group at sectional level, as E. sect. Liberivalvae. The findings of Jones et al (2016) indicate that the 
group is monophyletic but embedded within E. sect. Exsertaria. The only morphological characteristic 
that readily distinguishes these five species from the remainder of E. sect. Exsertaria is the consistently 
annular fruit disc. We have therefore recognised these five species as a series within E. sect. Exsertaria. 
The morphology of E. ser. Liberivalvae is similar to that of E. ser. Connexentes, especially in their bark 
texture and fruit disc morphology, however the two series are readily distinguished by their floral and 
seed morphology, and their distinction is well supported by Jones et al (2016). The taxonomic status and 
relationships of E. disclusa are less clear. Jones et al (2016) included only a single sample of the species, 
and while it did group with Liberivalvae in the phylogeny, this relationship was not well supported. Hill 
and Johnson (1991) named the species from a few small populations on the Blackdown Tableland in 
central Queensland, and considered it most closely related to E. seeana. Slee at al (2006) considered 
E. disclusa to be synonymous with E. interstans, but noted that E. disclusa tends to have a ‘flatter disc’ that 
E. interstans - this may be indicative of a closer relationship to E. ser. Exsertae or a hybrid origin for the 
species {E. ser. Liberivalvae xE. ser. Exsertae, which is supported by Jones etal (2016, Fig. 6)). Furthermore, 
the relationship between E. interstans and E. parramattensis is not clear, and these two species may be 
conspecific. Considering the uncertainty regarding the taxonomic status and relationships of E. disclusa, 
we have tentatively included the species here pending further sampling and study of the species. 

- E. ser. Exsertae. 40 species. Distributed throughout most of mainland Australia and in southern 
New Guinea. Newly decorticated bark less colourful (compared to E. ser. Liberivalvae), inflorescence 
unbranched, stamens erect to indexed, fruit disc steeply raised or annular. Within E. ser. Exsertae, four 
subseries are recognised. Brooker (2000) recognised these four subseries as distinct series, along with 
other series in E. sect. Exsertaria. On the basis of their morphological differences, we believe that this part 
of E. sect. Exsertaria was over-ranked, which is supported by genetic evidence (Jones et al 2016), and is 
the reason we have made the changes of rank here. 

- E. subser. Exsertae (the ‘Queensland red gums’). Eight species. Distributed from inland and northern 
NSW northwards to southern New Guinea, including central Australia. Bark persistent or annually 
decorticating, smooth bark not powdery, juvenile leaves linear to lanceolate, adult leaves with moderate 
to sparsely reticulate tertiary venation, most stamens erect, fruits robust, seeds with a terminal hilum. 
Brooker (2000) recognised the ‘Queensland red gums’ at series level as E. ser. Phaeoxylon. Brooker did not 
include E. gillenii and E. nudicaulis in the ‘Queensland red gums’, instead placing them with the ‘eastern 
red gums’. However, we believe their morphology more closely fits with the ‘Queensland red gums’, and 
this view appears to be shared by others (Bean 1991, Hill and Johnson 2000). Phylogenetic evidence also 
places E. gillenii and E. nudicaulis with the other ‘Queensland red gums’ (Jones et al 2016). 
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- E. subser. Erythroxylon (the eastern red gums’). 14 species. Distributed from the Great Dividing 
Range in eastern Australia, westwards to the Flinders Ranges in SA and northwards to southern New 
Guinea. Bark persistent or annually decorticating, smooth bark not powdery, juvenile leaves linear 

to orbicular, adult leaves with moderate to sparsely reticulate tertiary venation, most stamens erect, 
seeds with a terminal hilum. Brooker (2000) recognised the eastern red gums’ at series level as E. ser. 
Erythroxylon, also including E. gillenii and E. nudicaulis in the series. 

- E. subser. Rostratae (the river red gums’). Two species {E. camaldulensis and E. rudis). Distributed 
throughout most of mainland Australia, where it is mainly restricted to permanent streams, ephemeral 
watercourses and floodplains. Bark persistent or annually decorticating, juvenile leaves lanceolate to 
orbicular, adult leaves with moderate to densely reticulate tertiary venation, stamens erect to inflexed, 
seeds with a terminal hilum. Brooker (2000) included one of these species {E. camaldulensis) in his 

monotypic E. ser. Rostratae and the other {E. rudis) in his monotypic E. ser. Singulares.We have included 
these two species in the same series and subseries considering that they intergrade extensively where 
their distributions adjoin on the west coast of Australia (Butcher et al 2009, McDonald et al 2009). 
Eucalyptus rudis is embedded within E. camaldulensis in the molecular study of Jones et al (2016). 
Eucalyptus subser. Rostratae is polyphyletic in Jones et al (2016), with the monophyletic E. subser. 
Subexsertae embedded within E. subser. Rostratae, and three samples of E. vicina and two samples of 
E. chloroclada (both species of E. subser. Erythroxylon) also embedded in the subseries. The samples 
of E. vicina and E. chloroclada embedded in E. subser. Rostratae could be explained by hybridisation 
between each of these species and E. camaldulensis. The samples of E. camaldulensis subsp. simulata 
formed a clade with some samples of E. tereticornis (of E. subser. Erythroxylon), separate from the 
other subspecies of E. camaldulensis, which supports the suggested hybrid origin for this subspecies 
(McDonald et al 2009; Slee at al 2006). Because of the lack of molecular support for E. subser. 
Rostratae in Jones et al (2016), we have reduced its status from a series (as in Brooker 2000) to a 
subseries. However, because of its distinct biogeography, ecology and morphology, we believe that its 
recognition as a subseries is appropriate. 

- E. subser. Subexsertae (the ‘tropical red gums’). 16 species. Restricted to tropical northern Australia 
and the islands to the north including New Guinea and Timor. Bark annually decorticating throughout 
and seasonally powdery white, juvenile leaves lanceolate to orbicular, adult leaves with dense to 
extremely densely reticulate tertiary venation, stamens inflexed, seeds with a ventral hilum. 

E. sect. Incognitae 

Three species {E. longifolia, E. cosmophylla and E. paludicola). Distributed in the temperate, high-rainfall 
region of south-eastern Australia, from Kangaroo Island in South Australia eastwards to the central and south 
coasts of New South Wales. Distinguished by its combination of petiolate, ovate to orbicular juvenile leaves, its 
concolorous adult leaves with moderately reticulate tertiary venation, its 3-flowered inflorescences (except in 
E. paludicola, see below), its ovules in 8 or 10 vertical rows, and its fruit valves at or below rim level. Two series 
are recognised: 

- E. ser. Similares. Monotypic {E. longifolia). Restricted to the east coast of NSW, between Eden and 
Newcastle. Forest trees, inflorescences pendulous, peduncles and pedicels long. Brooker (2000) placed 
this species in a monotypic section {E. sect. Similares). We believe this placement is over-ranked, and the 
species is better placed in a monotypic series to indicate it sister-relationship to E. ser. Incognitae. 

- E. ser. Incognitae. Two species {E. cosmophylla and E. paludicola). Restricted to Kangaroo Island and the 
southern Mount Lofty Ranges in SA. Poor-formed trees or mallees, inflorescences held erect, peduncles and 
pedicels short. Eucalyptus paludicola is included here, but is hypothesised to be a stabilised intersectional 
hybrid of relatively recent origin {E. cosmophylla of E. sect. Incognatae x E. ovata subsp. ovata of E. sect. 
Maidenaria; Nicolle 2013, Jones et al. 2016) and therefore does not neatly fit this classification. 

E. sect. Latoangulatae 

13 species. Distributed in the higher-rainfall, tropical and subtropical regions of eastern and north-eastern 
Australia and the islands to the north, from the Lesser Sunda Islands south-eastwards to Gippsland in Victoria. 
Distinguished by its persistent (non-decorticating) bark (at least on the lower trunk), its petiolate, lanceolate 
to ovate juvenile leaves, its strongly discolorous adult leaves with dense to extremely densely reticulate tertiary 
venation, its 3 or 7 or more-flowered inflorescences, its prominently flattened peduncles, and its ovules in 4-8 
vertical rows. Three polytypic series are recognised: 
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- E. ser. Robustae. Six species {E. orophila, E. urophylla, E. wetarensis, E. biterranea, E. pellita and E. robusta). 
Distributed in the higher-rainfall regions of north-eastern Australia, from the central coast of NSW 
northwards, as well as the islands to the north including New Guinea and Timor. Bark partly or fully 
persistent, adult leaves large, peduncles and pedicels relatively long, fruits relatively large. Brooker (2000) 
included three of these species in E. ser. Annulares {E. urophylla, E. pellita and E. robusta - the other three 
not being mentioned at all in his classification, presumably because he took a broader view of E. urophylla, 
including E. orophila and E. wetarensis), but these species formed a monophyletic group sister to E. ser. 
Transversae rather than other E. ser. Annulares taxa which were in a separate well-supported clade (Jones 
et al 2016). The distinct morphological characteristics and the biogeography of the group also support 
the recognition of E. ser. Robustae. Neither of us has seen E. orophila and E. wetarensis in the wild, so we 
have taken a conservative approach and maintained all three names, following Pryor et al (1995). 

- E. ser. Annulares (the Ted mahoganies’). Four species {E. resinifera, E. macta, E. notabilis and E. scias). 
Restricted to eastern Australia, from south coast of NSW northwards to eastern Cape York Peninsula in 
Queensland. Bark fully persistent, adult leaves relatively small, peduncles and pedicels relatively short, fruit 
disc conspicuous. These four species form a monophyletic group in Jones et al. (2016), with the exception 
of one sample of E. scias (an FI of D.Nicolle 600, from near Batemans Bay, NSW), which grouped with our 
E. ser. Transversae, perhaps indicating a hybrid origin of this sample or the past hybridisation of E. scias 
and a species from E. ser. Transversae {E. botryoides or E. saligna) at the site. 

- E. ser. Transversae. Three species {E. botryoides, E. saligna and E. grandis). Restricted to the higher- 
rainfall parts of eastern Australia, from Gippsland in Victoria northwards to the Windsor Tableland in far 
north Queensland. Bark mostly or partly annually decorticating, adult leaves relatively small, peduncles 
and pedicels relatively short, fruits relatively small, with disc inconspicuous. Brooker (2000) also included 
E. deanei (and presumably E. brunnea, which he considered synonymous with E. deanei, see Brooker 
and Kleinig 2006) in E. ser. Transversae but genetic evidence indicates that E. deanei and E. brunnea 
have a closer relationship to E. sect. Maidenaria than E. sect. Latoangulatae (Jones et al 2016). Some 
of the morphological characters of E. deanei and E. brunnea also suggest a closer relationship with 
E. sect. Maidenaria rather than E. sect. Latoangulatae (see description under E. ser. Deaneanae, below). 
Brooker (2000) did not include E. botryoides in E. ser. Transversae, and instead placed the species in E. ser. 
Annulares. We believe E. botryoides is better placed in E. ser. Transversae with E. saligna, based on the 
evidence in Jones et al (2016), especially considering the two species intergrade extensively where their 
distributions adjoin (Passioura and Ash 1993). 

E. sect. Racemus 

Monotypic {E. michaeliana).Restricted to very scattered populations on the central coast of NSW northwards to 
the NSW/Qld border region. Adult leaves with very densely reticulate tertiary venation, inflorescence branched 
(compound), stamens irregularly-flexed, seeds with a ventral hilum. Chippendale (1988) placed E. michaeliana 
in a monotypic series, E. ser. Michaelianae (Chippendale did not use sections), while Brooker (2000) placed it 
in a monotypic section. The molecular studies of Steane et al (2002), which utilised ITS sequence data, and 
Steane et al. (2011), which utilised DArT marker data, each included a single sample of E. michaeliana, an FI 

plant at Currency Creek Arboretum (CCA) grown from seed of D.Nicolle 650, collected near Hillgrove NSW. 
The molecular study of Jones et al (2016), which also used DArT marker data, initially included two samples 
of E. michaeliana (one, D.Nicolle 6247, collected near Wollombi NSW, and the other from the same tree at CCA 
as used in the Steane et al 2002 and 2011 studies). Both Steane et al (2002) and Steane et al (2011) placed the 
single sample of E. michaeliana as a sister taxon to E. sect. Maidenaria, while the two samples used in Jones et 
al (2016) did not form a monophyletic group under either a cladistic- nor a distance-based analysis and were 
placed in larger clades with E. sect. Latoangulatae (CCA/Hillgrove sample) or E. sect. Exsertaria (Wollombi 
sample). Both the tree at CCA used in all three molecular studies and the Wollombi specimen used in Jones et 
al. 2016 are certainly E. michaeliana based on their morphology, so their differing placement in the molecular 
studies is puzzling. Due to the lack of reliable molecular data for E. michaeliana we have decided to maintain 
the status assigned by Brooker (2000) by retaining it in a monotypic section, and have tentatively placed the 
section between E. sect. Latoangulatae and E. sect. Maidenaria, pending further sampling and data. 
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E. sect. Maidenaria 

81 species. Distributed in the higher-rainfall parts of south-eastern Australia, especially in the temperate to 
alpine regions, from Eyre Peninsula and Kangaroo Island in South Australia in the west, to west of Brisbane 
in far southern Queensland in the north, and including most of the higher-rainfall regions of New South 
Wales, Victoria and Tasmania. Distinguished by its combination of tree or mallee habit, completely annually 
decorticating to mostly persistent bark, its strongly dimorphic foliage, its sessile or petiolate juvenile leaves, its 
concolorous or sometimes discolorous adult leaves, its ovules in 4 vertical rows, its singular, 3- or 7-flowered 
inflorescences (to 11-flowered in E. crenulata and to 15-flowered E. neglecta), and its seeds with a ventral 
hilum. Except for the inclusion of E. sen Deaneanae, the circumscription of E. sect. Maidenaria, in terms 
of species included, matches that in Brooker (2000). However, based on the paucity and/or weakness and/ 
or variability of morphological differences between many of Brooker s infra-sectional taxa within E. sect. 

Maidenaria, we believe that he has over-ranked the infra-sectional taxa, and this view is supported by the 
phylogenetic evidence (Jones et al 2016). Brooker divided E. sect. Maidenaria into 3 subsections, 17 series and 
6 subseries. We recognise no subsections and the following 13 series and 4 subseries within E. sect. Maidenaria: 

- E. ser. Deaneanae. Two species (E. deanei and E. brunnea). Distributed from the Blue Mountains in 
NSW northwards to the Stanthorpe area in southern Queensland. Trees, bark annually decorticating 
throughout, juvenile leaves petiolate and orbicular to ovate, adult leaves strongly discolorous, inflorescences 
7-flowered, fruit valves at or above rim level. Brooker (2000) and other earlier eucalypt taxonomies placed 
E. deanei (including E. brunnea, Johnson and Hill 1990) in E. sect. Latoangulatae, closest to E. grandis and 
E. saligna. The molecular phylogenies of Jones et al. (2016) suggest that E. deanei and E. brunnea are not 
part of E. sect. Latoangulatae, but form a monophyletic group that is sister to the remainder of E. sect. 
Maidenaria as recognised here. Some of the morphological characters of E. deanei and E. brunnea also 
suggest that they are better placed within E. sect. Maidenaria than within E. sect. Latoangulatae, such as 
their fully decorticating bark (some non-shedding bark on the trunks of Latoangulatae taxa) and their 

fruits with a level to descending disc and valves at or below rim level (fruits usually with a raised disc and 
valves exserted above rim level in Latoangulatae taxa). 

- E. ser. Quadrangulatae. Monotypic (E. quadrangulata). Distributed from the central tablelands of NSW 
northwards to far south-eastern Queensland. Trees, lignotubers formed, persistent bark often tessellated, 
juvenile leaves sessile and non-pruinose, juvenile stems quadrangular in cross section, adult leaves 
concolorous and with lenticels, inflorescences 7-flowered, fruits obconic, valves exserted above the rim. 
Brooker (2000) included this species in E. subser. Remanentes along with seven other species. Eucalyptus 
quadrangulata is a morphologically distinctive species, and the findings of Jones etal. (2016) indicate that 
E. quadrangulata is monophyletic and sister to all E. sect. Maidenaria taxa except E. ser. Deaneanae. If 
the following series are to be recognised in E. sect. Maidenaria, then E. quadrangulata should be treated 
at the same rank, as a monotypic series. 

- £. ser. Remanentes (the shining gums’). Two species (E. nitens and E. denticulata). Restricted to 
mountainous areas in central Victoria northwards to near Ebor on the northern Tablelands of NSW. Trees, 
lignotubers reportedly not formed (Jacobs 1955; Slee et al. 2006), bark mostly annually decorticating, 
juvenile leaves large, sessile, ovate and pruinose, adult leaves concolorous and with or without lenticels, 
inflorescences 7-flowered, fruits sessile, cupular to barrel-shaped, fruit valves at rim level. Brooker (2000) 
included these two species in E. subser. Remanentes along with six other species that we here include in 
E. ser. Globulares subser. Clivosae. Jones et al. (2016) demonstrated that E. nitens and E. denticulata form 
a monophyletic group that is separate from and not sister to the remainder of Brooker’s (2000) E. ser. 
Remanentes, and the distinctive juvenile morphology, variably lenticulate adult leaves, and small buds and 
fruits of E. nitens and E. denticulata also distinguishes them from the other species. Because E. nitens is 
the type species for E. subser. Remanentes, it and E. denticulata are retained in that series, and we place the 
other species in E. ser. Globulares subser. Clivosae. The vegetative regeneration strategy of E. nitens and 
E. denticulata (i.e. E. subser. Remanentes as circumscribed here) is unclear. The two species are reported 
to not form lignotubers (lignotubers, if present, are most conspicuous at the seedling stage) but they 
appear to survive even intense wildfire via epicormic shoots in the trunk and branches (B.Mifsud pers. 
comm.), and thus are not obligate seeders. 

- E. ser. Neglectae. Monotypic (E. neglecta). Restricted to scattered populations along swampy streams in 
mountainous areas of eastern Victoria, often growing as an understorey to larger Eucalyptus species. Poor- 
formed trees, lignotubers formed, bark persistent on trunk, juvenile leaves large, sessile, often persisting 
in reproductively mature crown, juvenile stems strongly quadrangular in cross section, inflorescences 
7-15-flowered, fruits sessile and crowded. 
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- E. ser. Bridgesianae (the apple boxes’). Four species {E. dunnii, E. angophoroides, E. bridgesiana and 
E. malacoxylon). Distributed from central Victoria northwards to far southern Queensland. Trees, 
persistent bark often tessellated, juvenile leaves sessile, ovate and crenulate, adult leaves concolorous 
or weakly discolorous, inflorescences 7-flowered, fruits obconic to hemispherical, fruit valves exserted 
above rim. 

- E. ser. Globulares. Eleven species. Widespread in south-eastern Australia, including Tasmania, from the 
Flinders Ranges and Mount Lofty Ranges in SA to far south-eastern Queensland. Trees or facultative 
mallees, bark annually decorticating throughout to mostly persistent, juvenile leaves large, sessile and 
ovate to orbicular, adult leaves concolorous, inflorescences singular, 3- or 7-flowered, peduncles flattened. 
Within E. ser. Globulares two subseries are recognised: 

- E. subser. Clivosae. Seven species. Widespread in south-eastern mainland Australia (i.e. excluding 
Tasmania), from the Flinders Ranges and Mount Lofty Ranges in SA to far south-eastern Queensland. 
Juvenile leaves pruinose or not, juvenile stems terete to quadrangular in cross section, inflorescences 
7-flowered, opercula not warty, fruit disc inconspicuous and descending. These species were included 
in E. ser. Remanentes (type = E. nitens) by Brooker (2000), along with E. nitens and E. denticulata. Jones 
et al (2016) demonstrated that E. nitens and E. denticulata formed a well-supported monophyletic 
group that is divergent from the remainder of Brooker’s (2000) E. ser. Remanentes, and these taxa 
are also morphologically differentiated, justifying their inclusion in a separate series (see above). 
Eucalyptus ser. Globulares subser. Clivosae formed a monophyletic group, albeit weakly supported, 
in Jones et al. (2016), with the exception of a single sample of E. volcanica from E. ser. Bridgesianae 
(labelled as E. retinens in Jones et al 2016) collected from the Warrumbungles in N.S.W. {D.Nicolle 
6150). This specimen may have a closer relationship to E. ser. Bridgesianae due to misidentification or 

hybridisation between E. volcanica and E. bridgesiana (of E. ser. Bridgesianae), however, more detailed 
sampling and analysis of the Warrumbungles population is required to determine its status and origin. 

- E. subser. Euglobulares. Four species (L. globulus, E. bicostata, E. pseudoglobulus and E. maidenii). 
Widespread in south-eastern Australia, including Tasmania, from the Mount Lofty Ranges in SA to 
the central tablelands of NSW. Juvenile leaves pruinose, juvenile stems strongly quadrangular in cross 
section, inflorescences 1 -, 3- or 7-flowered, opercula warty, fruit disc prominent and level to ascending. 

- E. ser. Foveolatae (the swamp gums’). Nine species. Distributed in the wetter parts of south-eastern 
Australia, including Tasmania, from Kangaroo Island in SA to the NSW/Qld border region. Trees or 
mallees, bark annually decorticating throughout to partly persistent, juvenile leaves becoming petiolate 
early and often crenulate, juvenile stems terete in cross section, adult leaves concolorous to weakly 
discolorous and often undulate, inflorescences 7-flowered, fruits obconic to cupular, fruit valves around 
rim level. As well as the nine species included here, Brooker (2000) also included E. macarthurii in the 
series. Based on its morphology (especially its sessile juvenile leaves) and the findings of Jones etal (2016), 
we have placed E. macarthurii in E. ser. Viminales subser. Lanceolatae. Eucalyptus barberi is included in 
the series, following Brooker (2000), due to its morphology, which is consistent with other members of 
ser. Foveolatae, but the species does not neatly fit this classification in the phylogeny of Jones et al (2016). 
It was suggested that the species may be of interserial hybrid origin {E. ser. Foveolatae x E. ser. Tasmaniae) 
or is an ancestral taxon from which these two series evolved. 

- E. ser. Crenulatae. Monotypic (L. crenulata). Restricted to a few populations on swampy sites near 
streams in central Victoria, usually growing as an understorey to taller Eucalyptus species. Poor- 
formed trees, bark persistent on trunk, juvenile leaves small, sessile, ovate, crenulate and pruinose, and 
forming the reproductively mature crown, juvenile stems terete in cross section, adult leaves not formed, 
inflorescences 7-11-flowered, fruits small, pruinose. The finding of Jones et al (2016) place E. crenulata 
as a monophyletic species that is distinct from, but sister to, E. ser. Foveolatae (the swamp gums’), 
excluding the anomalous E. barberi. Although E. crenulata shares its swampy habitat and biogeography 

with the swamp gums’, and is known to hybridise with a species of E. ser. Foveolatae in the wild (Simmons 
and Parsons 1976), we have retained its placement in a monotypic series, following its classification in 
Brooker (2000), due to its distinctive and unique morphology and its support in Jones et al (2016). 

- E. ser. Tasmaniae (the alpine white gums’) Live species {E. archeri, E. gunnii, E. urnigera, E. morrisbyi 
and E. cordata). Endemic to Tasmania. Trees or facultative mallees, bark mostly annually decorticating, 
juvenile leaves sessile and orbicular, adult leaves concolorous, inflorescences 3-flowered, fruit disc 
descending, fruit valves at or below rim level. These five Tasmanian-endemic species were included in 
E. ser. Orbiculares by Brooker (2000), along with another four species endemic to mainland Australia and 
one species shared between the mainland and Tasmania {E. perriniana, the type species for the series). 
Eucalyptus perriniana and the four mainland-endemic species are here included in E. ser. Viminales 
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subser. Circulares based on their shared morphology and the findings of Jones et al (2016), while the 
five Tasmanian-endemic species are retained as a separate series, with a closer relationship to E. sen 
Semiunicolores and E. sen Eoveolatae. 

- E. sen Semiunicolores (the ‘Tasmanian yellow gums’). Three species {E. vernicosa, E. subcrenulata and 
E. johnstonii). Endemic to Tasmania. Trees or mallees, bark annually decorticating throughout, shiny and 
seasonally colourful, juvenile leaves sessile, orbicular to ovate, crenulate, shiny and green, adult leaves 
concolorous, inflorescences 3-flowered, fruit disc level to descending, fruit valves at or above rim level. As 
well as these three Tasmanian-endemic species, Brooker (2000) also included E. imlayensis in the series. 
Eucalyptus imlayensis is known from a single mountain-top population in NSW, and although it shows 
some morphological convergence towards the other species of E. ser. Semiunicolores (such as its greenish 
newly exposed bark), its morphology is generally very similar to that of E. elaeophloia (not included in 

Brooker 2000), E. wilcoxii and E. baeuerlenii (the latter two species forming Brooker’s E. ser. Saxicola). 
Although being defined as rock dwellers’, E. ser. Saxicola has no morphological characters that distinguish 
it from E. ser. Viminales subser. Lanceolatae, and as such, E. ser. Saxicola, E. imlayensis and E. elaeophloia are 
included in E. ser. Viminales subser. Lanceolatae here (see below). The findings of Jones et al. (2016) show 
weak support for maintaining E. ser. Semiunicolores (with E. johnstonii, E. subcrenulata and E. vernicosa 
only), but it is here maintained because of the morphological distinctiveness of the series. 

- E. ser. Recurvae. Monotypic {E. recurva). Restricted to a few presumably relict individuals on the central 
tablelands of NSW. Whipstick mallees, bark annually decorticating throughout, juvenile leaves sessile, 
opposite, small, elliptical, recurved, shiny, green, and forming crown of reproductively mature plant, 
juvenile stems terete in cross section, inflorescences 3-flowered, fruits sessile, small (relative to other taxa 
in E. sect. Maidenaria). Brooker (2000) included E. recurva in E. subser. Obscurae, along with E. parvula 
(the latter species being the type for the subseries). Morphologically, E. recurva is a very distinctive 
species, and does not have morphology in common with any others, including E. parvula. These two 
species do not have a close relationship in Jones et al. (2016), and placement of E. recurva in a monotypic 
series is appropriate for this unique and apparently relictual species. 

- E. ser. Sturgissianae. Monotypic (£. sturgissiana). Restricted to the Nowra area on the south coast of 
NSW. Slender mallees, bark annually decorticating throughout, juvenile leaves sessile and connate, often 
persisting in the reproductively mature crown, adult leaves concolorous, inflorescences 7-flowered, outer 
opercula not shedding, fruit valves at rim level. On the basis of its unique combination of morphological 
characters and its distinctiveness in the analyses of Jones et al. (2016), the placement of E. sturgissiana in 
a monotypic series, following Brooker (2000), is appropriate. 

- E. ser. Viminales. 40 species. Widespread in south-eastern Australia, from Eyre Peninsula and Kangaroo 
Island in SA to far south-eastern Queensland, including most of eastern NSW, southern and eastern Victoria, 
and most of Tasmania. Trees or mallees, bark annually decorticating throughout to mostly persistent, juvenile 
leaves sessile or shortly petiolate, adult leaves concolorous, inflorescences 1-, 3- or 7-flowered, fruit disc 
level to ascending, fruit valves at or above rim level. Within E. ser. Viminales, two subseries are recognised 
(see below). Brooker (2000) recognised ten series in our circumscription E. ser. Viminales, including three 
monotypic series, which spanned all three of his subsections recognised in E. sect. Maidenaria. However, 
based on the paucity and/or weakness of morphological differences between Brooker’s series, we believe he 
has significantly over-ranked this group. Further, these series are mostly poorly resolved in the molecular 
study of Jones et al. (2016). This genetic evidence does not support the retention of E. ser. Saxicola, since 
E. wilcoxii and E. baeuerlenii, as well as E. imlayensis and E. elaeophloia each formed monophyletic groups 
(as species) but within the larger E. ser. Viminales clade. Within E. ser. Viminales, the morphological 
distinction between the two subseries recognised by Brooker (2000) is weak and they are not supported in 
Jones et al. (2016). Nevertheless, they are here retained pending further research, and on the basis of their 
morphological and ecological distinction, as described below. 

- E. subser. Circulares. 14 species. Distributed in south-eastern Australia, including Tasmania, from the 
Mount Lofty Ranges in SA to far south-eastern Queensland, often (but not always) on locally colder 
sites compared to E. subser. Lanceolatae. Juvenile leaves orbicular to elliptical in shape. 

- E. subser. Lanceolatae. 26 species. Widespread in south-eastern Australia, including Tasmania, from 
Eyre Peninsula and Kangaroo Island in SA to far south-eastern Queensland. Juvenile leaves linear to 
lanceolate to elliptical in shape. 
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Abstract 

The new generic name Pendressia Whiffin is proposed to replace the name Endressia Whiffin (Monimiaceae) 
which is illegitimate, being a later homonym of Endressia J.Gay (Apiaceae). The new combination Pendressia 
wardellii (F.Muell.) Whiffin is proposed for Wilkiea wardellii, and descriptions of both the genus and species 
are provided. The distinctiveness and relationships of Pendressia are discussed, and notes on habitat and 
distribution of the species are provided. 

Introduction 

Monimiaceae is a pantropical family mostly consisting of rainforest trees and shrubs, with about 28 genera and 
200 species worldwide (Renner etal. 2010). The biogeographical and historical significance of the Monimiaceae 
is well documented. In Australia, Monimiaceae is more or less continuously represented along the eastern 
seaboard in areas of various rainforest formations, from Cape York Peninsula to Tasmania. Australia is a centre 
of both species (28) and generic (8) diversity (Whiffin and Foreman 2007), with the Wet Tropics in north-east 
Queensland regarded as being the most species rich region (8 genera and 23 species) (Metcalfe and Ford 2009). 

Whiffin (2007) proposed the genus name Endressia Whiffin to accommodate the highly distinct species 
Wilkiea wardellii (F.Muell.) J.R.Perkins. However, the name Endressia Whiffin is illegitimate, being a later 
homonym of Endressia J.Gay (Apiaceae). Hence a new generic name is required, and a new combination to 
accommodate Wilkiea wardellii is also required. 

Taxonomy 

Pendressia Whiffin, nom. nov. 

Replaced synonym: Endressia Whiffin, El. Australia 2: 454 (2007), nom. illeg., non Endressia J.Gay, Ann. Sci. Nat. 
(Paris) 26:223 (1832) 

Tree, probably monoecious. Leaves crenate, slightly fleshy or subcoriaceous. Inflorescences terminal or axillary, 
cymes (botryoid, sensu Staedler and Endress 2009) or panicles (thyrsoid), of few (female) or many (male) 
flowers. Male flowers globose to clavate; tepals 4 around a small ostiole; stamens numerous, scattered on lower 
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and side walls of the receptacle; anthers deltoid (triangular), dehiscing by a single apical slit curving over the 
stamen apex; connective not prolonged into an appendage; filaments very short, glabrous; anthers more or 
less sessile. Female flowers poorly known, calyptrate at maturity, apparently without a hyperstigma; carpels 
relatively few, the ovary glabrous. Upper part of fruiting receptacle falling off forming a circular scar. Fruit a 
cluster of fleshy single-seeded stipitate drupes. Germination hypogeal. 

A monotypic genus, restricted to the mountain rainforests of north-east Queensland. 

Type species: Pendressia wardellii (F.Muell.) Whiffin 

Etymology: To honour the original intent of naming this genus after Peter K. Endress (1942-),“in recognition 
of his contributions to the morphology and systematics of primitive angiosperms” (Whiffin 2007 p. 454). 

Pendressia wardellii (E.Muell.) Whiffin, comb. nov. 

Mollinedia wardellii F.Muell., Fra^m. 5(38): 155 (1866); Wilkiea wardellii (F.Muell.) ].R.Perkins, Bot. Jahrb. Syst 
25(4): 5701. VI e, 1-4 (1898); Endressia wardellii (F.Muell.) Whiffin, Fl. Australia 2:454 (2007), nom. illeg. 

Type: Coast Range, Qld, 17 Nov. 1S65 J.Dallachy s.n.;\ecto:MEL2050659,fideW\\iffm,FL Australia!: 454 (2007). 

Wardellia paniculata F.Muell., Fra^m. 5: 155 (1866), nom. inval.,pro syn. 

Wilkiea sp. (=RFK/3350), B.Hyland and T.Whiifin, Australian Tropical Rainforest Trees (1993). 

Wilkiea paniculata Whiffin, Fl Australia 2: 88 (2007), nom. inval.,pro syn. 

Tall shrub to small tree 4-20 m tall, stem diameters to 20cm. Leaves: petioles pink-red when fresh, 8-13 mm 
long; lamina ovate, elliptic to obovate, 4-13 cm long, 2-6 cm wide, apex acute to obtuse, base attenuate to 
cuneate, margin crenate; midrib prominent on both surfaces, flattened to slightly raised adaxially, raised and 
prominent abaxially. Male inflorescences 3-7 (-10) cm long, highly branched, with numerous flowers, glabrous. 
Male flowers globose to clavate, c. 3 mm diam.; tepals as 2 pairs; stamens 10-15, scattered over the lower 
and side walls of the receptacle. Female inflorescence 1-4 cm long, few-flowered, glabrous. Female flowers 
globose; carpels 8-10. Flowering receptacle yellow to pale orange. Drupes globose to ellipsoid, 10-15 mm long, 
10-12 mm wide, red. Specific wood density 532 kg/mL Fig. 1. 

Distribution: Endemic to the Wet Tropics bioregion (Department of the Environment 2012) in north-eastern 
Queensland, Australia, where it is currently known from the Windsor Tableland (south of Cooktown) to the 
Kirrama Range (west of Cardwell) (Fig. 2). 

Habitat: This species is recorded from mountainous ranges in high rainfall areas within notophyll to notophyll- 
microphyll vine-forests/rainforests on soils commonly derived from granite or rhyolite. Common canopy 
species throughout most of its range include: Acmena resa, Balanops australiana, Ceratopetalum succirubrum, 
Cryptocarya lividula, Cryptocarya grandis, Elaeocarpus ferruginiflorus, Elaeocarpus hylobroma, Garcinia zichil 
Halfordia kendack, Niemeyera sp. Mt Lewis (A.K.Irvine 1402), Planchonella euphlebia, Syzygium endophloium 
and Syzygium wesa. Common small trees and shrubs include: Apodytes brachystylis, Bobea myrtoides, 
Chionanthus axillaris, Psychotria spp., Steganthera macooraia and Wilkiea angustifolia. Altitudinal range from 
740-1520m. 

Generic relationships 

The relationships of Pendressia are not entirely clear. The sole species, P. wardellii, had been placed in the 
genus Wilkiea F.Muell., and it shares with that genus (and with Kibara Endl.) the form of the stamens in 
the male flower. These have short to long filaments, with triangular (deltoid) anthers, dehiscing by a single 
apical slit curving over the stamen apex. However, in Wilkiea (and in Australian species referred previously to 
Kibara) the stamens are usually 4 to 8 arranged in pairs on the floor and lower walls of the receptacle. Only 
in W. austroqueenslandica Domin are there more numerous stamens (up to 30), with these being arranged in 
vertical rows over the lower and side walls of the receptacle. In contrast, P. wardellii has numerous stamens 
(10 to 15) scattered over the lower and side walls of the receptacle. In addition, the female flowers in Wilkiea 
(and Kibara) have a hyperstigma, where the inner whorls of tepals are thickened and glandular (Endress 1980), 
forming a receptive region for pollen, whereas there appears to be no hyperstigma in Pendressia, although 
information on the female flowers is sparse. Pendressia wardellii can be distinguished in the field by the highly 
branched inflorescences (especially the male inflorescences) and the red fruit. Wilkiea tends to have smaller, 
and often fasciculate, inflorescences, and the drupes are black at maturity. 
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Fig.l . Pendressia wardellii fruiting branchlet with mature and immature fruit. Note the pink-red leaf petioles (Ford 4303). 

Copyright CSIRO Andrew Ford. 

Renner etal (2010) placed Pendressia wardellii {asEndressia wardellii) in a distinct subclade with two other Wet 
Tropics endemics {Austromatthaea elegans L.S.Sm. and Hemmantia webbii Whiffin) within Clade V 'Steganthera 
and allies’ and closest to Hemmantia. However, Pendressia is distinct morphologically from these two taxa 
(Whiffin and Foreman 2007). In Pendressia the stamens in the male flowers have anthers which dehisce by a 
single slit, while in the other two genera the anthers dehisce by two lateral slits. In addition, the three genera 
differ in the number of stamens, with Pendressia having 10 to 15, Austromatthaea 25 to 40, and Hemmantia 
two only. They also differ in the number of carpels in the female flowers, with Pendressia having 8 to 10 and 
Austromatthaea having more than 100; the female flowers are unknown in Hemmantia. Whilst Austromatthaea 
and Hemmantia are superficially similar to one another, Pendressia is unique in habit, leaf form, inflorescence, 
and in floral details. Pendressia and Austromatthaea do share one feature in common and differing from all 
other Australian Monimiaceae studied. These two taxa (plus Wilkiea sp. McDowall Range (JGT 14552)), whose 
relationship to Wilkiea s.str is unclear) differ from all other north Queensland species examined in having 

hypogeal rather than epigeal germination (Hyland et al. 2003; Whiffin and Foreman 2007). 

In a numerical analysis of the leaf volatile oils of Australian Monimiaceae, Whiffin (unpubl.) showed that 
P. wardellii, A. elegans and H. webbii were distinct from each other and from all other genera. Identification of 
the major compounds in the leaf volatile oils confirmed the distinctiveness of P. wardellii (Brophy et al. 2009) 
and A. elegans (Brophy et al. 1995); H. webbii has not been studied in this respect. 
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Abstract 

Thysananthus ciliaris (Sande Lac.) Sukkharak, a rare species from Sumatra and Peninsular Malaysia, was newly 
discovered in lowland evergreen forest, southern Thailand. A detailed description and illustrations are here provided. 

Introduction 

Recent molecular analysis results and the lacking of diagnostic morphological features separating 
Mastigolejeunea (Spruce) Steph. from Thysananthus Lindenb. have led to the treatment of the former as a 

subgenus of the latter (Sukkharak and Gradstein 2017). Thysananthus, thus, is the second largest genus of 
Lejeuneaceae subfam. Ptychanthoideae, being inferior to Lopholejeunea (Spruce) Steph., with 30 species. 
The genus is mainly distributed in pantropical area and has only seven species ranging into warm temperate 
regions. In Thailand, 12 species including Thysananthus auriculatus (Wilson & Hook.) Sukkharak & Gradst., 
T. comosus Lindenb., T. convolutus Lindenb. var. convolutus, T fruticosus (Lindenb. & Gottsche) Schiffn., 
T. gottschei (Jack Sc Steph.) Steph. gottschei, T. humilis (Gottsche) Sukkharak & Gradst., T. indicus (Steph.) 
Sukkharak & Gradst., T ligulatus (Lehm. & Lindenb.) Sukkharak & Gradst., T. repletus (Taylor) Sukkharak & 
Gradst., T retusus (Reinw. et al.) B.M.Thiers & Gradst. subsp. retusus, T. spathulistipus (Reinw. et al.) Lindenb., 
and T virens Angstrom have been reported (Lai et al. 2008, Sukkharak and Gradstein 2014, Sukkharak 2015). 
During our field trip to Songkhla province in the southern part of Thailand, a new record of Thysananthus 
species of Thailand, T. ciliaris (Sande Lac.) Sukkharak, was discovered. 

Thysananthus ciliaris, a rare species of Peninsular Malaysia and Sumatra of Indonesia, is characterized by 
enlarged and thin-walled dorsal epidermal cells, elongate lobule teeth (4-6 cells long), and toothed female 
involucres and perianths. In the past, T. ciliaris was treated as a synonym of Schiffneriolejeunea pulopenagensis 
(Gottsche) Gradst. by Thiers and Gradstein (1989) and has been assigned to four different genera as summarized 
by Sukkharak (2015). In addition, the material of T. ciliaris was erroneously included under T comosus in the 
molecular phylogenetic analysis of Lejeuneaceae by Wilson et al. (2007). The more recent molecular analysis 
of Thysananthus and a world-wide revision of the genus (Sukkharak et al. 2011, Sukkharak 2015) showed that 
T. ciliaris is a distinct species of Thysananthus. This is further supported by an additional molecular analysis 
indicating that T. ciliaris is a member of Thysananthus subsect. Anguiformes and strengthening the importance of 
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morphological characters in the taxonomy and evolution of Thysananthus and Mastigolejeunea (Sukkharak and 
Gradstein 2017). Based on the monograph of Thysananthus (Sukkharak 2015), T. ciliaris is a rare species and was 
reported only from Malaysia and Indonesia. In this paper, a new report of T. ciliaris from Thailand is presented. 

Taxonomic discussion 

Thysananthus ciliaris (Sande Lac.) Sukkharak in Sukkharak & Gradstein, Nova Hedwigia 99: 339 (2014). 

Phragmicoma ciliaris Sande Lac.,Annales Musei Botanici Lugduno-Batavi 1: 307 (1864). 

Lopholejeunea ciliaris (Sande Lac.) Schiffn., Conspectus Hepaticarum Archipelagi Indici 291 (1898). 

Ptychocoleus ciliaris (Sande Lac.) Steph., Species Hepaticarum 5: 39 (1912). 

Mastigolejeunea ciliaris (Sande Lac.) Yerd., Annales Bryologici 6: 79 (1933). 

Type citation: Banca, ad truncos arborum cariosos in sylvis vici Baroe prope Batoe-roesak: Kurz. 

Type: INDONESIA. Banca, Kurz s.n. (holotype: L!). 

Plants blackish to dark brown when dry, turning upwards and becoming ascending to erect, up to 3 cm long, 

0.8-1.2 mm wide; irregularly pinnately branched, branching of Lejeunea-type. Stems rigid; in cross section 
130-180 pm in diameter, orbicular-subelliptic, composed of 20-35 epidermal cells surrounding 30-85 
medullary cells, dorsal epidermal cells larger and thinner-walled than medullary and ventral epidermal cells; 
ventral merophyte 8-9 cell rows wide. Rhizoids fasciculate at base of underleaves. Leaves imbricate, when dry 
suberect and convolute, when moist strongly convex, apical part turned to the ventral side, recurved; dorsal 
lobes asymmetrically ovate, 0.6-0.7 x 0.5-0.6 mm, apex apiculate, margin entire, dorsal base auriculate, ventral 
margin incurved c. 1/2 of leaf length. Lobe cells elongate-hexagonal with acute ends, marginal cells 12-17 x 
10-12 pm, median cells 20-25 x 7-12 pm, basal cells 30-37 x 15-22 pm, trigones cordate, often coalesced, 
intermediate thickenings 0-1 (-2) per cell. Vitta and ocelli absent. Oil bodies not seen. Lobules rectangular 
to oblong-rectangular, c. 1/3 as long as lobe length; appendage on surface of lobule base not developed; keel 
without appendage; free lateral margin plane or incurved; apex oblique with one linear tooth, the tooth 
consisting of 6-9 cells, being 2-3 cells wide at base and ending in a row of 4-6 cells. Underleaves imbricate, 
slightly squarrose, broadly spatulate, 0.4-0.5 x 0.5-0.6 mm, 3-4 times as wide as stem, apex broadly rounded 
to truncate, plane, margins entire, bases cuneate, underleaf bases free or adnate with leaves on one side, on 
left-hand side for right branches and right-hand side for left branches. Asexual reproductive structures not seen. 
Dioicous. Androecia terminal or intercalary on lateral branches, bracts in 8-14 pairs, bracts hypostatic, 0.4-0.6 
X 0.3-0.4 mm, apex acute, margins entire or dentate near the apex; antheridia 2 per bract. Gynoecia with 1-2 
lejeuneoid innovations forming a dichasial pattern; bract lobe ovate, 0.9-1 x 0.6-0.8 mm, apex apiculate, 
margins in upper 2/3 with laciniate teeth; lobules broadly ovate, ca 2/3 of lobe length, apex apiculate, margins 
with laciniate teeth; bracteoles spathulate, 0.9-1 x 0.7-0.8 mm, apex emarginate with laciniate teeth, margins 
slightly recurved. Perianths oblong to oblong-ovate, 0.9-1 x 0.6-0.7 mm, with 3 keels; keels with numerous 
laciniate teeth. Sporophytes not seen. Fig 1. 

Distribution: Malaysia (Perak), Indonesia (Sumatra), new to Thailand. 

Ecology: In Thailand, Thysananthus ciliaris was found growing on a tree trunk in lowland dry evergreen forest 
at altitudes between 140 and 370 m. 

Specimens examined: Thailand: Songkhla Province, Ton Nga Chang Wildlife Sanctuary, near Ton Nga Chang 
waterfall, 06°56'52"N, 100°14'01"E, 140-370 m, 9 Mar 2016, S. He & P Sukkharak 47401 (Hb. Burapha Univ, 
MO, PSU). 

Notes: The new record in Thailand represents the northernmost locality of Thysananthus ciliaris outside 
its original region in Sumatra and Peninsular Malaysia. The species might easily be overlooked in field by 
botanical explorations because of its small size. In Thailand it is presently known only from one locality at Ton 
Nga waterfall, but it might have a wider distribution and may also occur in other areas of southern Thailand. 
Together with the recent discovery of a new species and new records of bryophytes from southern Thailand 
(e.g. Chantanaorrapint et al 2014; Inuthai et al 2014, 2015; Lee et al 2014; Poes and Podani 2015; Promma 
and Chantanaorrapint 2015; Suwanmala and Chantanaorrapint 2016; Promma et al 2017; Sangrattanaprasert 
et al 2017; Sukkharak 2018) it is clear that southern Thailand is an important region for bryophyte discovery 
and that further new species records can be expected from many unexplored areas in this part of the country, 
especially in the Bantad mountain range. 
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Fig. 1. Thysananthus dliaris (Sande Lac.) Sukkharak. A. Vegetative shoot, ventral view. B. Cross section of stem. 

C-D. Lateral leaves, ventral view. E. Leaf apex. F. Auricle of leaf lobe. G. Marginal cells of leaf lobe. H. Median cells of 

leaf lobe. I. Basal cells of leaf lobe. J. Leaf lobule apex. K-M. Underleaves. N. Androecium, ventral view. O. Gynoecium, 

ventral view. P-Q. Female bracts. R. Female bracteole. S. Perianth, dorsal view. T. Perianth, ventral view. [All from He & 

Sukkharak 47401 (PSU)]. 
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Abstract 

The name Rapanea brassii P.Royen (Primulaceae) is here transferred to the genus Myrsine as M. brassii 
(P.Royen) B.J.Conn. 

Introduction 

The genus Rapanea was circumscribed by Aublet (1775) as having sessile stamens, distinct from species 
of Myrsine s. str. (Linneaus 1753) that have extended staminal filaments. Although the usefulness of this 
distinction was first questioned by Hosaka (1940), most authors continued to maintain these two as separate 
genera (e.g. Sleumer 1986, Smith 1973). More recently, the studies by Chen and Pipoly (1996), Jackes (2005), 
Pipoly (1991, 1996), Pipoly and Chen (1995), Takeuchi and Pipoly (2009) have included Rapanea within a 
more broadly circumscribed Myrsine. These authors have observed that the presence or length of staminal 
filaments is variable, particularly between staminate and pistillate flowers. Contrary to this application of a 
broad generic concept, Stahl and Anderberg (2004) regarded Rapanea as distinct from Myrsine. 

Although there are currently about 20 species of Rapanea recognized as occurring in New Guinea, the 
taxonomy of many of these taxa is inadequately understood. For example, the plants that are broadly identified 
as R. vaccinioides Kanehira & Hatusima are treated as a complex of taxa. Pieter van Royen (1982) applied 
relatively narrow taxonomic concepts to the taxa growing in alpine regions of New Guinea and described 
several new species. Together with other species of Rapanea, Takeuchi and Pipoly (2009) transferred three of 
van Royens new species to Myrsine. 

During the long-term documentation of the trees of Papua New Guinea (Conn and Damas 2006-t-), most 
species of the Primulaceae were not studied because they are herbs or shrubs. However, one of the alpine 
species of Rapanea described by Royen (1982), namely R. brassii P.Royen, is a small subcanopy tree up to 15 m 
high. Since similar variation in the length of staminal filaments has been observed in New Guinea material of 
the Myrsine-Rapanea group (Takeuchi and Pipoly 2009), this species is here transferred to Myrsine, with the 
specific epithet {Rapanea brassii P.Royen) formally combined with the generic name Myrsine, as M. brassii 
(P.Royen) B.J.Conn. 

© 2018 Royal Botanic Gardens and Domain Trust 
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Taxonomy 

Myrsine brassii (RRoyen) B.J.Conn comb. nov. 

Basionym: Rapanea brassii RRoyen, Alpine Flora of New GuineaYol. 3:1979 (1982) 

Type: INDONESIAN PAPUA: Snow Mountains, Lake Habbema, LJ. Brass 9550, Aug 1938 (holo: L006801!; 
iso: A00025649, BM000997150, BRIAQ0092758, CANB159244!) 

Subcanopy trees, 3-15 m high; bole cylindrical, crooked or straight. Bark pale brown, slightly rough or smooth, 
slightly pustular; lenticels rounded/swollen; under-bark green; blaze consisting of a single layer, pale orange 

or pink, markings absent, faintly aromatic or non-aromatic; exudate absent. Leaves spiral, simple; petiole 
present; lamina obovate, (l-)1.5-2.5(-3.8) cm long, 0.8-1.5 cm wide, base symmetric, margin entire, apex 
rounded, often emarginate or retuse, venation pinnate, secondary veins open, prominent; lower surface pale 
green, upper surface dark glossy green, hairs absent, oil dots present (with round and elongate dark oil dots, 
and with scattered red-brown scales). Llowers 1.3-2(-3) mm long, c. 1.5 mm diam.; sepals and petals distinct, 
red or purple; petals 4; stamens 4, filaments very short, < 0.5 mm long; ovary superior, with 4-6 locules. Bruits 
2-3 mm long, dark blue or purple, fleshy drupe. Seeds 1, c. 2 mm long, c. 2 mm diam. 

Notes: Hermann Sleumer (1986) regarded Rapanea brassii, R. communis RRoyen and R. vaccinioides as 
synonyms of broadly circumscribed R. cacuminum Mez. However, the status of R. cacuminum is uncertain 
because the type material (A. Pulle 1044) at B and duplicates at BO, K, L, P and U have not been preserved. 
Lurthermore, the protologue of this name (Mez 1924) is not circumscribed narrowly enough to align the 
concept of this taxon with any particular one of the previous taxa. Therefore, the name R. cacuminum is here 
regarded as unresolved (Anonymous 2013). 

As circumscribed here, Myrsine brassii is only known from the alpine regions of New Guinea. 
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Abstract 

Hoya anulata Schltr. (Apocynaceae: Asclepiadoideae) is recorded for the first time from the Maluku Islands 
based on a specimen collected on Burn Island. A description of Maluku plants, along with notes on distribution, 

ecology, and a brief discussion are presented. The species is considered native to Burn Island. 

Keywords: epiphyte, Hoya anulata, Maluku, new record, taxonomy 

Introduction 

Hoya R.Br. is a diverse genus within the Apocynaceae {sensu APGIV 2016), with perhaps as many as 350-450 
species (Lamb and Rodda 2016). Hoya is highly appreciated for its horticultural values (Rahayu et al. 2010; 
Lamb and Rodda 2016) and is also believed to have potential medicinal uses (Rahayu 2011; Silalahi et al. 2015). 
This genus is distributed from China, Southeast Asia through to Oceania (Li et al. 1995; Wanntorp et al. 2014), 
with highest diversity probably in the Indonesian Archipelago and surrounding areas (Kleijn and Donkelaar 
2001). Early treatments of Indonesian Hoya began in the Dutch Era, by Blume (1826), Miquel (1856), Koorders 
(1898), Schlechter (1913,1916) and Backer and Bakhuizen van den Brink (1965). Since the 1990’s the Program 
of Eksplorasi Elora Nusantara has continued investigations of Hoya with the Bogor Botanic Gardens (Rahayu 
1997). This has yielded several new records and extensions of range, reported from several localities such as 
from Central Kalimantan (Rahayu 2006), Gunung Cede Pangrango National Park, West Java (Rahayu 2012), 
Sumatra (Rahayu and Wanntorp 2012) and Belitung Island (Rahayu et al. 2018). 

The inventory provided new information including the number of species per location, new records and even 

new species. New records have been reported by Rahayu and Wanntorp (2012) who listed five species new 
for Sumatra, and two species as new records for Java (Rahayu 2012). After intensive study, several new species 
were then published from Indonesia, including Hoya rintzii Rodda, Simmonson & S.Rahayu from Sumatra 
and Kalimantan (Rodda et al. 2014), Hoya undulata S.Rahayu & Rodda from West Kalimantan (Rahayu et al. 
2015), and Hoya narcissiflora S.Rahayu & Rodda also from West Kalimantan (Rahayu and Rodda 2017). 
The exploration of other locations in Indonesia continues to increase the number of new species and new 

© 2018 Royal Botanic Gardens and Domain Trust 
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records, and expeditions to the poorly documented eastern part of Indonesia such as Maluku Islands and 
Papua (Indonesian New Guinea) are very important. The most recent inventories of Hoya in Papuasia, focused 
on tropical Australia and Papua New Guinea, had been conducted by Forster and Fiddle (1992), Forster and 
Fiddle (1993), Forster et al (1995) and recently by Juhonewe and Rodda (2017) (only for Papua New Guinea) 
which included description of several new species. 

During an expedition to the southern part of Burn Island, Maluku, eastern Indonesia, in the year 2014, a 
specimen of the genus Hoya identified as Hoya anulata Schltr. was collected. This species was formerly reported 
for Madang in PNG (Schlechter 1905, 1913), Mount Carstensz, Western New Guinea by Moore (1916) (as 
Hoya schlechteriana), Madang Province, Papua New Guinea (as Hoya poolei) by White and Francis (1928), 
Western Province, Papua New Guinea (as Hoya pseudolittoralis) by Norman (1937) and lastly from Queensland, 
Australia (as Hoya alata) by Hill (1988). Forster and Fiddle (1992) updated the taxonomic concept of the 

species and revised the geographic distribution which was used by Albers and Meve (2002). No record of Hoya 
anulata from the Maluku Islands (Moluccas) has been published; as such our specimen from Burn Island is 
considered the first record from Maluku, and is presented here. 

Taxonomic Treatment 

Hoya anulata Schltr. in Schum. & Fauterb., iVucfifr. Fl Schutzgeb. Siidsee: 362 (1905). 

Type: Papua New Guinea (Kaiser-Wilhelmsland): Madang Province: Auf Baumen am oberen Nuru, auf de 
Wege vom Ramu zur Kuste, 4 Feb 1902, R. Schlechter 14185 (holotype: B 100277181 (Curators Herbarium B 
(2017a); photo!). 

=Hoya schlechteriana S.Moore, Trans. Linn. Soc. London, Bot. 9: 112 (1916). 

Type: Irian Jaya, Camps III-VI, 1912-13, Utakwa River to Mt Carstensz, CB Kloss s.n., s. dat. (holotype: BM). 

=Hoya poolei C.T.White & W.D.Francis, Proc. Roy. Soc. Queensland 39: 69, fig. 13 (1928). 

Type: Papua New Guinea: Madang Province: Joangey, South eastern end of Finnistere Range, Dec 1923, C.E. 
Lane-Poole 566 (holotype: BRI; isotype: K). 

=Hoya pseudolittoralis C.Norman, Brittonia 2: 328 (1937). 

Type: Papua New Guinea: Western Province: Dagwa, Oriomo River, Feb-Mar 1934, L.J.Brass 5990 (holotype: 
NY; isotypes: A, BM, BO, BRI) 

=Hoya alata K.D.Hill, Telopea 3: 249 (1988). 

Type: Queensland: Pascoe River rockpile, 16 Sep 1983, B. Wallace 83250 (holotype: NSW). 

Climbing epiphyte or epilithophyte, to c. 3 m in length, plants with abundant white milky sap. Stem to 4.5 mm 
across, glabrous, internodes up to 9 cm long. Feaves opposite, blades elliptic, 7.5-8.2 x 4.3-5 cm, base obtuse 
to cuneate, margin entire, revolute, apex obtusely acuminate, coriaceous, glabrous on both sides, nerves faintly 
raised when dry, 6 on each side of the midrib, the two basal-most borne from the base; petiole robust, 5-9 mm 
long, wrinkled, broad and shallowly channeled above. Infiorescence on c. 7 cm long peduncle, rachis branched, 
1.4-1.8 cm long, 2.5 mm across, cylindric, bearing c. 14 flowers blooming at the same time, pedicels slender, 
glabrous, 8-17 mm long. Flowers: calyx segment short, c. 1 mm long, glabrous. Corolla rotate, c. 1.05 cm 
across, pure white, fleshy, glabrous outside, inside papillose-puberulent, 5-lobed, lobes triangular, 3.5 x 3 mm, 
acute, reflexed at the apex. Corona c. 7 mm across, purple, glabrous, outer lobes narrowly ovoid, c. 2.5 x 1 mm, 
apex of lower part shortly bilobed, apex of upper part blunt, inner lobes erect, acute, c. 0.75 mm long, anther 
appendages covering the stigma, corpuscle blackish brown, c. 0.75 mm long, pollinia oblong, oblique, winged 
on outer side, yellow, c. 0.3 x 0.1 mm, apex obliquely truncate. Ovary, style, and stigma together c. 1.3 mm 
high. Fruit and seeds not seen. Fig. 1. 

Distribution: New Guinea, Australia (Queensland) (Albers and Meve 2002, POWO 2018), and Maluku Islands 
(Burn). Distribution in Burn, Maluku Island is presented in Fig. 2. 

Habitat in Burn: Growing on tree trunks which grow on limestone rocks, at around 11m asl. Only one 
population recorded. 

Flowering: February, April and July. 

Vernacular name: Not recorded. 

Uses: Not recorded. 
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Fig. 1. Inflorescence of Hoya anulata (Photo; W.A. Mustaqim). 

Fig. 2. Distribution of Hoya anulata in Maluku based on current record (★). 
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Additional material examined: Indonesia: Maluku: Buru Island, Burn Selatan Regency, Namrole District, 
Labuang Village, on tree trunk on steep limestone rock, near sea level, 11m asl, (3°5ri4"S 126°44'7.7"E), 25 Apr 
2014, WA Mustaqim & LHBaton 206 (BO!). Papua New Guinea: Morobe: Boana, on Big Nauclea, ?across river, 
998 m, 15 Jul 1938, M.S. Clemens 8480 (B (B100271822 (Curators Herbarium B (2017b)); photo!). 

Notes: This species was discovered for the first time from ‘Kaiser-Wilhelmsland’, now part of Papua New 
Guinea, in the eastern part of the New Guinea island (Schlechter 1905). Eleven years later, specimens from the 
slope of Mount Jaya (Carstensz Pyramid) were described as Hoya schlechteriana S. Moore (Moore 1916). Prior 
to the discovery of the species in Buru, Maluku Island, the distribution in Mount Jaya area is the westernmost 
geographical range of the species. 

Additional names have been published since Moore (1916). Two additional names were proposed based 
on plants from Papua New Guinea. First, Hoya poolei (White and Francis 1928) was described based on 
specimens from Madang, in the northeastern part of New Guinea. Second, Hoya pseudolittoralis C. Norman 
was published based on specimens collected by Leonard J. Brass from Western Province (Norman 1937). Later, 
Hill (1988) published another name based on specimens collected in Queensland as Hoya alata Hill. Two years 
later, Forster and Fiddle (1990) concluded that Hoya alata is a synonym of Hoya pseudolittoralis. They also 
listed two records of Hoya from Australia as synonyms of Hoya pseudolittoralis, which are Hoya sp. (Jones and 
Gray 1977) and Hoya gracilipes auct. non. Schltr. (Jones and Gray 1988). Forster and Fiddle (1992) considered 
that all mentioned names above are the same species and this concept is followed in this account. The latest 
compilatory information of this species has been published by Albers and Meve (2002), where this species is 
known from New Guinea and Australia. 

It is not surprising to find this species in Buru Island since this island posses the same geological history with 
other localities in Australia and New Guinea based on a reconstruction of the geological history of the three 
regions by Hall (2002). Although we only record one locality in Buru Island, the only threat potential to the 
plant could be illegal collecting. Habitat destruction seems unlikely in the near future. 

No information available on the local name and uses of this species in Buru Island. However, this species has 
a great potential for ornamental purposes since it has been found in a low elevation. The suitability caused by 
the facts that most settlements in Buru Island are mostly in lowland. 

The species was found on a relatively inaccessible undisturbed slope of limestone bedrock. There are no records 
of this species in cultivation in surrounding settlements, and we did not observe it in cultivation during our 
trip to various localities in Buru Island. Therefore, we are confident our record is of an indigenous plant, and 
not the result of introduction or naturalization. 
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Abstract 

Hydrocleys nymphoides (Humb. Sc Bonpl. ex Willd.) Buchenau (Alismataceae) is a stoloniferous emergent/ 
floating perennial aquatic native to the Neotropics. In Australia it is naturalised in Queensland, New South 
Wales, Victoria and the territory Norfolk Island. The earliest non-cultivated collection in New South Wales 
was made in November 1957 from Castle Hill in Sydney, and although it involved an infestation in several 
farm dams it was not considered an established naturalised species in that state. Since then it was reported in 
1993 occurring in a dam at Murwillumbah and from 2002 specimens from naturalised occurrences have been 
collected from the Murray River east of Albury, near Coffs Harbour on the north coast, and on the Hacking 
River at Audley in the Royal National Park, south of Sydney. These findings confirm H. nymphoides is currently 
naturalised in New South Wales and the absence of any records of fruit in the Australian populations suggests 
the possibility it may represent a single clone or other factors required for fertilisation and seed set are absent. 
Hydrocleys nymphoides, commonly called Water Poppy, is grown as an ornamental and has the potential to 
escape further as an invasive weed, particularly in disturbed wetlands and waterways. Caution should be taken 
to avoid the introduction of fresh strains of H. nymphoides into Australia, especially if the current plants are 
sterile, as new material could increase the risk of cross-pollination and production of viable seed. A description 
with images of H. nymphoides, and notes on distribution, weed status and genome size are provided. 

Introduction 

Hydrocleys nymphoides (Humb. & Bonpl. ex Willd.) Buchenau (Alismataceae, sometimes placed in 
Limnocharitaceae), commonly known as Water Poppy, is a stoloniferous perennial aquatic herb native to the 

Neotropics where it grows in waterways and swamps (Nxumalo et al. 2016). In Australia, it is cultivated as 
an attractive ornamental in ponds and other water features, however, it has occasionally escaped and become 
naturalised. Aston and Jacobs (1980) reported the first naturalised Australian population near Valencia Creek 

township in eastern Victoria. It has subsequently been reported as naturalised in Queensland (Pennay 2017; 
earliest herbarium specimen in Queensland from Goosepond Creek, north Mackay, 10 Oct 1994, R.M. Dowling 
WP203, BRI; CHAH 2018), on Norfolk Island (Green 1994), and is here confirmed as being naturalised in New 
South Wales. 

© 2018 Royal Botanic Gardens and Domain Trust 
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Herbarium specimens indicate that H. nymphoides was grown at the Royal Botanic Garden, Sydney, as early as 
1899 from propagation material originally sourced from New Zealand (Aston and Jacobs 1980). The earliest 
non-cultivated collection in New South Wales was made in November 1957 from the Sydney suburb of Castle 
Hill. Although H. nymphoides infested several farm dams at this site it was not considered an established 
naturalised species in New South Wales at that time. Subsequently the species was recorded, but not vouchered, 
in 1993 from a dam at Murwillumbah (G. Saintypm. comm, per Hosking et al. 2011), and from March 2002 

specimens of H. nymphoides have been collected from a naturalised population on a lagoon on the Murray 
River east of Albury. In November 2015 two additional specimens were collected, from Goffs Harbour and 
the Hacking River, Audley. Distribution and specimen records can be found in CHAH (2018) and CSIRO 
(2018). This paper provides a detailed description and images of H. nymphoides to facilitate its recognition, and 
additional information on habitat, genome size, apparent sterility and invasive potential in New South Wales. 

Methods 

The description of Hydrocleys nymphoides presented is based on field observations and assessment of 
specimens, primarily from Australia, held at CANB and NSW. Additional data were obtained from Australian 
floras and other botanical treatments, including Cook et al (1974), Aston and Jacobs (1980), Healy and Edgar 
(1980), Sainty and Jacobs (1981,2003), Conn (1994), Green (1994), Stephens and Dowling (2002), Jacobs and 
McColl (2011), Richardson et al (2016), and Murray (2018). Botanical regions cited for New South Wales 
follow those of Anderson (1961) and Jacobs and Pickard (1981). 

Genome size analysis was performed on a single fresh sample of H. nymphoides; obtained from the Hacking 
River at Audley. The Pisum L. (Pea) genome was used as the standard and three technical replicates were 
measured using Flow Cytometry. 

Description 

Hydrocleys nymphoides (Humb. Sc Bonpl. ex Willd.) Buchenau, Abhandlungen Herausgegeben vom 
Naturwissenschaftlichen verein zu Bremen 2: 7 (1868) 

Basionym: Stratiotes nymphoides Humb. & Bonpl. ex Willd., Species Plantarum 4th edn, 4(2): 821 (1806) 

Type citation: Habitat in aquis ad Caracas. (c^ r. J.) 

Type: n.v. 

=Hydrocleys commersonii Rich., Memoires du Museum dHistoire Naturelle 1: 368 (1815) 

=Limnocharis humboldtii Rich., Memoires du Museum dHistoire Naturelle 1: 369 (1815) 

Aquatic perennial herb, with floating and emergent leaves, forming dense mats, stoloniferous, rooting along 
stolons at nodes, the stems trailing to several metres long. Leaves all arising from base or in clusters along 
stem at nodes, with lamina usually floating, ovate to broadly ovate or elliptic to suborbicular, base shallowly 
cordate, apex obtuse to rounded, (2.5-) 3-13.5 cm long, (2-) 3-12 cm wide, mid to dark green and glossy 
above, paler below, with (1-) 2-4 (-6) parallel longitudinal veins on either side of the more prominent midvein 
and numerous transverse interconnecting veins, glabrous, thick, spongy near midrib; petioles sheathing at 
base, attached at lamina margin, (3-) 10-40 (-60) cm long, to 8 mm diam., terete, brittle, transversely ribbed 
with externally obvious internal septa; bracts basally subtending petioles and peduncles, membranous, ovate 
to lanceolate, to 6.5 cm long. Juvenile leaves narrower than adult, ± narrowly elliptic. Inflorescences simple 
with flowers solitary in the leaf axils or in clusters of up to 6 flowers arising at stolon nodes; peduncles to 
30 cm long, terete, septation similar to petioles. Flowers emergent, (4-) 5-8 cm across, short-lived, lasting 
1-2 days. Sepals 3, green, shiny, narrowly ovate to elliptic, subobtuse to obtuse, coriaceous, 15-20 (-25) mm 
long, 6-10 mm wide, longitudinally striate, with a membranous, translucent wing around margin, persistent. 
Petals 3, imbricate but often opening outwards and separating, broadly obovate-rounded triangular (± fan¬ 
shaped) to rounded-rhombic, mostly 30-40 mm long, 30-50 (-55) mm wide, delicate, cream-coloured or pale 
yellow to yellow, sometimes white, often deeper yellow towards base, pale yellow or reddish resin/oil gland- 
dotted (seen as scattered minute translucent globules). Stamens numerous, outer ones sterile; anther lobes 
yellowish; connective reddish purple to deep maroon; filament linear, dorsiventrally flattened, reddish purple 
to deep maroon. Staminodes flattened, awl-shaped, same colour as filaments. Carpels usually 6 (5-8 recorded 
in litt.), 11-13 mm long, free or fused basally; stigma purple. Fruit (not observed in Australian populations) a 
follicle c. 15 mm long including apical beak, splitting longitudinally to release several small horseshoe-shaped 
seeds to 1 mm long. Fig. 1. 
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Fig. 1. Hydrodeys nymphoides. a, open flower; b, flower in profile; c, adult leaf adaxial surface; d, adult leaf abaxial surface; 

e, juvenile leaf adaxial surface; f, petiole and peduncle bracts; g, stolon with leaves and flowers clustered at node. Scale bars 

a, c-e = 20 mm; b = 15 mm; f = 10 mm. Images by R.W. Jobson (Audley Weir, N.S.W.). 
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Fig. 2. Hydrocleys nymphoides. a, growth habit; b, dense river-side infestation; c, river-side habitat. Images by R.W. Jobson 

(AudleyWeir,N.S.W.). 
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Phenology: flowering in warmer months, November to April. 

Habitat: grows in stationary or slow-flowing nutrient-rich freshwater to 1 m deep, in swamps, creeks and other 

natural drainage lines, drains and dams (Sainty and Jacobs 1981). On the lower reaches of Hacking River it 
grows on the muddy margins of the river, above Audley weir and south for c. 2.4 km (Fig. 2). 

Distribution: native of Central and South America, from Venezuela to Brazil to Argentina (Aston and Jacobs 
1980). In Australia it is naturalised in near-coastal localities in Queensland, central and eastern Victoria, and 
several scattered localities in New South Wales; also recorded for Norfolk Island. 

Selected specimens examined: AUSTRALIA: NEW SOUTH WALES: North Coast: near corner of 
Wollongba Pi. and Cavanba Rd, Toormina [near Coffs Harbour], T. Hely s.n., 3 Nov 2015 (CANB, NSW 
857244); Central Coast: Castle Hill, collector unknown, Nov 1957 (NSW 143693); Port Hacking River, 
above the Audley weir. Royal National Park, R.W. Jobson 3122, 27 Mar 2016 (MEL, NSW 857242 sheet, NSW 
934785 spirit); South Western Slopes: Mungabareena Reserve, T. Harrison 02/01, 5 Mar 2002 (NSW 
524137); Mungabareena Reserve, about 280 m from the Murray River, East Albury, J.R. Hosking 3293 & L.K. 
Pearce, 20 Dec 2009 (CANB, MEL, NE, NSW 841425, TARCH); Mungabareena Reserve, /. Mitchell s.n., 15 Jan 
2010 (NSW 868071). Accessions for other states (including cultivated specimens) are listed in Aston and Jacobs 
(1980) and provided at The Australasian Virtual Herbarium (CHAH 2018) and the Atlas of Living Australia 
(CSIRO 2018). ARGENTINA: Galarza, M.M. Arbo 6250 et al, 16 Nov 1994 (NSW), Galarza, M.M. Arbo 6604 
et al, 26 Apr 1995 (NSW). BOLIVIA: Buena Vista, M. Nee 40249 & I. Vargas, 8 Dec 1990 (NSW). 

Confusing species: aquatic plants are readily confused when flowers or fruit are not present. Within New 
South Wales, native aquatic emergent species that have floating leaves superficially resembling those of 
Hydrodeys nymphoides include Watershield {Brasenia schreberi J.F.Gmel.), Starfruit {Damasonium minus 
(R.Br.) Buchenau), Frogbit {Hydrocharis dubia (Blume) Backer) and Ornduffia reniformis (R.Br) Tippery & 
Les. However, these species can be differentiated from H. nymphoides based on their lack of a spongy midrib 
on the abaxial leaf surface (Fig. Id) and in Brasenia schreberi the petiole is attached at, and the veins radiate 
from, the lamina centre. Marshwort {Nymphoides Seg.) species differ from H. nymphoides in having palmately 
veined leaves. The usually submerged juvenile leaves of H. nymphoides (Fig. le) could be confused with adult 
leaves of some native Pondweed {Potamogeton L.) species; although the spongy abaxial midrib of the former 
enables them to be easily distinguished. 

Genome size and ploidy: the nuclear DNA content (2C-value (pg)) obtained using flow cytometric 
measurement for a single specimen of H. nymphoides from the Audley site was 25.5 pg across three technical 
replicates. Bennett and Leitch (1995) recorded a 2C-value for H. nymphoides from an undetermined source 
as 11.6 {2n = 16). This value is approximately half that of the Australian plants, which could indicate that the 
Australian plants are polyploids. The 2C-value reported by Bennett and Leith (1995) contrasts with a value of 
22.7 pg for an assumed diploid specimen reported by Bharathan et al (1994). However, Bharathan et al (1994) 

did not count chromosomes and therefore may have unintentionally sampled a higher ploidy. 

Observed sterility and dispersal: within its native range H. nymphoides develops fruits and seeds, and these 
were evident on specimens from Argentina {Arbo 6250, 6604) and Bolivia {Nee 40249 & Vargas) examined at 
the NSW herbarium. However, no developing or mature fruit were found during two non-systematic surveys 
of plants along the edges of the Hacking River (c. 30 m intervals for a distance of 500 m upstream from 
the weir) conducted on 27 March 2016 and 29 January 2018. All spent flowers examined were observed to 
be rotting off at the pedicel (RWJ, pers. obs.). This observation supports that of Aston and Jacobs (1980), 
who found no evidence of seed-set in Australia and suggested the examined populations were sterile. Various 
factors could potentially account for the observed sterility in Australian populations. There is the possibility 
that a specific vector/s geographically limited to the native Neotropical habitat is required for successful 
pollination. However, the close proximity of the style and anthers suggests that a generalist insect pollinator or 
wind could transfer pollen to the stigma surface. If a generalist insect pollinator would affect pollination then 
sterility cannot be explained by lack of pollinator activity as a great number of European bees were observed 
to visit H. nymphoides flowers at the Audley site (RWJ,pers. obs.). Aston and Jacobs (1980) suggested that the 
Australian populations may constitute a single clone that originated from a single introduction event (possibly 
from an initial introduction to New Zealand) and that a self-incompatibility system may be preventing fruit 
and seed development. A more detailed study of pollination systems and population dynamics is required to 
estimate the stability of the apparent sterility. 

Hydrodeys nymphoides is stoloniferous and spreads locally by its creeping stems. In the absence of seeds, the 
probable mode of wider dispersal would involve stem fragments and small plantlets that are produced at the 
end of the growing season; these apomicts break off and float away to take root in a suitable location. Dispersal 
vectors are most likely to be water currents, machinery, boats, water fowl, and people. 
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Weed status: across much of its non-native distribution Hydrocleys nymphoides is a serious aquatic weed in 
slow moving nutrient rich waterbodies such as agricultural farm dams; it can also block drains, 
and water supply bodies. In natural environments it chokes out lagoons, rivers and creeks, and out-competes 
native emergent species (Aston and Jacobs 1980). In Australia it is an environmental weed naturalised 
in Victoria, New South Wales and Queensland (Randall 2002,2017, Richardson et al. 2011, Romanowski 2011, 
Agriculture Victoria 2018 and references therein, Mifsud 2017, CHAH 2018, CSIRO 2018, NSW Department 
of Primary Industries 2018, Queensland Government n.d.). Nxumalo et al (2016) assessed the potential risk 
in South Africa using the Australian Weeds Risk Assessment model (Phelong et al 1999). The score for South 
Africa was quite low at 22, when compared to a score of 45 for New Zealand (Champion et al 2014). 

Although sparingly naturalised as a localised weed in New South Wales at present, Hydrocleys nymphoides 
has the potential to spread and become a more serious problem. Once established at a site the species can 

form extensive dense infestations, as evidenced by the population at Audley, which involves colonies scattered 
along a 2.4 km stretch of the river, upstream from the weir (RWJ, pcrs. ohs.). Recognising the weed potential 

of H. nymphoides, it is defined as a water weed and regulated as a biosecurity risk by the New South Wales 
Government. Under the Biosecurity Act 2015 it is listed as a plant “not to be sold in all or parts of NSW” (NSW 
Department of Primary Industries 2018). 

Hydrocleys nymphoides is able to thrive in varied climates and could become an established perennial 
in Australia from subtropical to warm temperate regions, including areas with occasional frosts in winter 
(Aston and Jacobs 1980). Romanowski (2011) claims the plant is likely to expand its range if even the most 
conservative climate change predictions are correct, and therefore a precautionary ban on the species should 
be considered if the incidence of naturalised populations increases. Furthermore, if the Australian populations 
are all part of a single clone with an inherent inability to set seed, Aston and Jacobs (1980) cautioned against 
the importation of any fresh strains of H. nymphoides to reduce the risk of introducing new clones into the 
country. Such introductions could result in cross-pollination between the old and new strains and lead to the 
formation of viable seed. If populations were able to set seed the plant s ability to spread and become a more 
troublesome weed would be greatly enhanced. 

Conclusion 

There have been several more incidences of naturalised populations of Hydrocleys nymphoides occurring in 
New South Wales in the past decade, providing a weed alert for the State. It has the potential to become invasive 
in waterways and wetland habitats, with environmental, economic and social impacts. In New South Wales, H. 
nymphoides is considered a biosecurity risk with its ability to form dense infestations that can choke waterways, 
impacting native flora and fauna, as well as having the potential to decrease recreational values and worsen 
flooding (NSW Department of Primary Industries 2018). To help reduce the spread of this water weed, plants 
of H. nymphoides are not to be sold in New South Wales under the Biosecurity Act 2015, but the community 
could also be discouraged from further cultivation, especially near natural areas. Stopping the introduction 
of new clones into Australia would help reduce the risk of sexual reproduction and spread by seed if the 
current populations are indeed sterile (arising from a single clone source). Authorities and communities are 
encouraged to report new sightings of H. nymphoides and any incidence of fruit or seed development. Besides 
the above control measures, actions to remove weed infestations will be more effective if performed at an early 
stage of establishment in any particular area. 
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Abstract 

Acroporium hyalinum (Reinw. ex Schwagr.) Mitt., an older name for Acroporium stramineum (Reinw. & 
Hornsch.) M.Fleisch., is applied here in accordance with the principle of nomenclatural priority. Acroporium 
hyalinum is broadly circumscribed by its erect-spreading, ovate-lanceolate leaves with short acuminate tips. Its 
infra-specific delimitation, however, has not been clearly resolved. Based on careful examination of nearly 200 

specimens, including 35 types associated with A. hyalinum and its synonyms, all the three varieties proposed 
by Tan (1994) are accepted here as Acroporium hyalinum (Reinw. ex Schwagr.) Mitt. var. hyalinum, A. hyalinum 
var. hamulatum (M.Fleisch.) M.S.Chua 8>c B.C.Ho, and A. hyalinum var. turgidum (M.Fleisch.) M.S.Chua & 
B.C.Ho, the latter two names being new combinations. Descriptions and an identification key of these three 
varieties are provided, along with taxonomic notes and illustrations. Lectotypification of Hypnum hyalinum 
Reinw. & Hornsch. is proposed. 

Keywords: Acroporium hyalinum, moss taxonomy, Sematophyllaceae, lectotypification 

Introduction 

Acroporium Mitt, currently comprises of 68 accepted taxa worldwide (TROPICOS 2018). A major distinguishing 
feature of the genus Acroporium is the presence of a single conspicuous basal row of large and often thin- 
walled alar cells with the outermost curved inwards like a bean (Ramsay et al. 2004; Tan 1994; Tan et al 
2007). The appearance of alar cells is one of the main characters used in the identification of members of the 
family Sematophyllaceae. Acroporium has been included in several recent regional floras, taxonomic revisions, 
and checklists, including for India (Daniels 2010), mainland China and Taiwan (Jia et al 2005; Chiang et al. 
2011; Shevock et al 2014), Japan (Suzuki 2016), the Philippines (Tan 1994; Tan 2000; Linis 2014), Indochina 

© 2018 Royal Botanic Gardens and Domain Trust 



176 Telopea 21: 175-185, 2018 Chua, Ho, Suleiman, Zuo, Zhang and Zhang 

(Tan and Iwatsuki 1993; He 1996; He and Nguyen 2012; Ho et al 2015), Peninsular Malaysia and Singapore 
(Yong et al 2013), Borneo (Tan 1994; Tan et al 1997; Tan and Mohamed 2013), Sulawesi, Java, and Sumatra 
(Tan 1994; Gradstein et al 2005, Ho et al 2006, Ariyanti et al 2009), Australia (Tan et al 1996,1998; Ramsay et 
al 2004), Papua New Guinea (Tan et al 2007), the Neotropics (Camara et al 2015), Hawaii (Staples et al 2004), 
and Africa (O’Shea 2006). Despite the floristic boundary of Malesia being one of the centres of diversity of this 
genus, a comprehensive taxonomic treatment of Malesian Acroporium is still lacking. 

There are some species that have not been treated satisfactorily due to the lack of available specimens. 
However, the increase in sampling efforts since Tans (1994) work has facilitated the investigation of these taxa. 
Acroporium stramineum (Reinw. & Hornsch.) M.Fleisch. represents one such taxon requiring further study. 

Based on thorough critical examination of nearly 200 specimens, including 35 types, loaned from various 
herbaria (B, BO, BORH, E, F, FH, H-BR, JE, KLU, L, NY, PC, SING, UBC), the three infra-specific taxa that 
were proposed by Tan (1994), Acroporium stramineum (Reinw. & Hornsch.) M.Fleisch. van stramineum, 
A. stramineum van hamulatum (M.Fleisch.) B.C.Tan, and A. stramineum van turgidum (Mitt.) B.C.Tan are here 
accepted under Acroporium hyalinum. They share similarities in size and superficial leaf form, i.e. the broadly 
lanceolate to ovate-lanceolate lamina with a short acuminate tip, making them difficult to distinguish from one 
another. Acroporium hyalinum is distributed mainly in tropical Asia, Australasia and the Pacific regions. The 
specimens examined for each taxon are listed in Appendix. 

Taxonomic treatment 

Acroporium hyalinum (Reinw. ex Schwagr.) Mitt. /. Linn. Soc. Bot. 10:183 (1868) 

Basionym: Hypnum hyalinum Reinw. ex Schwagr. in Schwagr., Sp. Muse. Frond. Suppl. Tertium (1)(2): 227b (1828) 

Sematophyllum hyalinum (Reinw. ex Schwagr.) A. Jaeger, Bcr. Thdtigk. St. Gallischen Naturwiss. Ges. 1876-1877: 

383(1878) 

Type citation: In monte Cede insulae Javae, et magis compactum in monte Klabad insulae Celebes legit et misit 
Prof Reinwardt. 

Type: Indonesia. Java, Mt. Cede, Reinwardt s.n. (lectotype, here designated: G 00113954!; isolectotype: 
G 001162531); residual syntypes: Sulawesi (“Celebes”), Mt. Klabat (“Mt. Klabad”), Reinwardt s.n. (G 000487021, 
L 04734691, L 04734701). 

=Acroporium stramineum (Reinw. & Hornsch.) M.Fleisch., Muse. BuitenzorgA: 1301 (1923) 

Basionym: Leskea straminea Reinw. & Hornsch., Nova Acta Phys.-Med. Acad. Caes. Leop.-Carol. Nat. Cur. 14: 
717 (1829) 

Type citation: Hah. In monte Klabat in regno Medano Celebes insulae, et in monte Cede Javae insulae. 

Type: Indonesia. Sulawesi (“Celebes”), Mt. Klabat, Hornschuch s.n. (syntypes: E 007569061, E 007569091, 
G 000487001, G 000487041, G 000487051). 

=Hypnum gedeanum Miill. Hal., Syn. Muse. Frond. 2: 390 (1851) syn. nov. 

Type citation: Patria. Java, monte Cede: Reinwardt; ex Hb. Gottscheano habemus. 

Type: n.v. but see notes under typification below. 

=Hypnum monoicum Sande Lac. in Dozy & Molk., Bryol Jav. 2: 207 (1869) 

Acroporium monoicum (Sande Lac.) M.Fleisch., Muse. BuitenzorgA: 1287 (1923) 

Type citation: Habitat insulam Javae, KORTHALS; in m. Salak, ZOLLINGER coll. Sub no. 1816; in sylvis 
obscuris m. Pangerango altit. 5000’, JUNGHUHN. Sumatra, KORTHALS. 

Type: Indonesia. Java, Mt. Pangerango, Junghuhn s.n. (lectotype, designated by Tan (1994: 283): L 00571191), 
isolectotype: BM, PH 011424231); residual syntypes: Mt. Salak, Zollinger 1816 (BM, L 00571171); Sumatra, 
Korthals s.n. (L 00571181). 
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=Sematophyllum batanense Broth., Philipp. J. ScL, C. 8: 96 (1913) 

Type citation: BATANES ISLANDS, Bur. Sci. 3856 Fenix. 

Type: Philippines. Batanes Is., Fenix {Bur. Sci. 3856) (holotype: H 3300051!; isotypes: E 000492031, 
EH 011425561). 

=Sematophyllum lepinei Besch., Ann. Sci. Nat. Bot. ser. 7,20: 48 (1894) 

Acroporium lepinei (Besch.) M.Fleisch., Mwsc. BuitenzorgA: 1303 (1923) 

Type citation: Montagnes de Taiarapu, commence a paraitre vers 600 m. d’altitude LEPINE, 1847, no 15; 
VESCO; NADEAUD, no 87; RIBOURT, 1850. 

Type: Tahiti. Taiarapu, Lepine 15 (lectotype designated by Tan (1994: 283): BM; isolectotypes: PC 07033071, 
PC 07033081, PC 07033091); residual syntypes: Taiarapu, Vesco s.n. (BM, PC 07033111); Taiarapu, Ribourt s.n. 
(BM); Taiarapu, Nadeaud 87 (BM, PC 07033101). 

=Sematophyllum ramosissimum Broth, in K. Schum. and Lauterb., Fl. Schutzgeb. Sudsee 101 (1901) 

Acroporium ramosissimum (Broth.) M.Fleisch., Mnsc. BuitenzorgA: 1288 (1923) 

Type citation: Kaiser Wilholmsland: Sattelberg, Nuselang-station, auf gefalltem Holze bei 900 m ii. M. 
(Kaerabach n. 41, am 8. Dezember 1893). 

Type: Papua New Guinea. Morobe, Sattelberg, Nuselang Station, L. Kaernbach 41 (holo: H 33000681). 

Plants large, caespitose. Stems decumbent, forming wefts, mats or cushions, irregularly branched; branches 
long or short. Lea/arrangements from erect-patent, complanate to imbricate throughout, 1.5-3.0 mm long and 
0.6-1.1 mm wide, broadly lanceolate to ovate-lanceolate, weakly or strongly concave, apices short acuminate 
or hamate, ecostate, margins entire, indexed but not tubulose, slightly serrulate or dentate near apex. Laminal 
cells narrowly elongate to sublinear, 34-100 pm long, smooth, with incrassate walls, pitted; alar cells enlarged, 
yellowish to brown, thin-walled, 3-8 cells in a single row. 

Pleurocarpous. Autoicous, dioicous or pseudoautoicous. Perichaetial leaves up to 2 mm long, slightly constricted 
into a short to long acuminate and denticulate acumen. Setae 0.7-3.0 cm, scabrous above. Capsules oblong, urn 
1-3 mm long, 0.4-0.8 mm wide, suberect. Peristome well developed, exostome teeth striate below, papillose 
above. Spores large, 20-35 pm, greenish. 

Key to the varieties of Acroporium hyalinum 

1. Plants complanate, main branches mostly long with few lateral short branches, 
leaf apices always hamate.Acroporium hyalinum var. hamulatum 

1. Plants not complanate, main branches irregular, leaf apices mostly straight.2 

2. Leaves mostly imbricate, reaching 3 mm long.Acroporium hyalinum var. turgidum 

2. Leaves mostly erecto-patent to falcate, less than 2.5 mm long.Acroporium hyalinum var. hyalinum 

Description. Plants large, caespitose, densely tufted, yellowish-green. Stems decumbent, forming wefts or 
tufts, up to 8.5 cm long, irregularly branched; branches imbricate-cuspidate at apex, sometimes falcate. Leaf 
arrangement mostly erect-patent, at times imbricate throughout or at least at lower stem and erect-patent on 
upper stem, 1.5-2.5 mm long and 0.6-1.1 mm wide, ovate-lanceolate to broadly oblong-lanceolate, concave, 
apices short acuminate, margins entire, indexed but not tubulose, slightly serrulate near apex. Laminal cells 
narrowly elongate to sublinear, (35-)40-75(-100) pm long, pitted; alar cells enlarged, yellowish, thin-walled, 
5-6(-7) cells in a single row. 
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Fig. 1. Acroporium hyalinum var. hyalinum. A; Habit. B-D; Leaves. E; Apical leaf cells. F; Median laminal cells. G; Alar 

region. [Based on Reinwardt s.n. (L0473470), syntype of Hypnum hyalinum] 
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Fig. 2. Distribution map of Acroporium hyalinum var. hyalinum (O), A. hyalinum var. hamulatum (A) and A. hyalinum 
van turgidum 

Autoicous, dioicous or pseudoautoicous. Perichaetial leaves up to 2 mm long, slightly constricted into a short to 
long acuminate and denticulate acumen. Setae (0.7-) 1.0-2.5(3.0) cm, scabrous above. Capsules oblong, urn 
1-2 mm long, 0.4-0.8 mm wide, suberect, operculum about 0.8 mm long. Fig. 1. 

Illustrations: Reinw. ex Schwagr. (1828) Fig. 227b as H. hyalinum; Reinwardt and Hornschuch (1829) Fig. a as 
Leskea straminea, tab 40; Dozy and Molkenboer (1869) tab 304 as Hypnum hyalinum, tab 306 as H. monoicum, 
tab 307 as H. gedeanum; Bartram (1939) Fig. 431, plate 25; Whittier (1976) Fig. 90 as Acroporium lepinei, 
p. 324; Tan (1994) Figs. 69-71, p. 282; Ramsay et al. (2004) Fig. 1, p. 5. 

Distribution and habitat: Indian subcontinent: Sri Lanka. Eastern Asia: mainland China (Guangdong), 
Hainan, Taiwan. Indo-China: Cambodia, Thailand, Vietnam. Malesia: Borneo (Brunei, East Kalimantan, Sabah, 

Sarawak), Java, Malaya (Peninsular Malaysia, Singapore), Maluku (Ambon), Philippines, Sulawesi, Sumatra. 
Papuasia: New Guinea (Irian Jaya, Papua New Guinea), Solomons. Australia: Queensland. Southwestern 
Pacific: Fiji, Samoa. South-Central Pacific: Society Is. (Tahiti, Raiatea), Marquesas (Fig. 2). Epiphytic on tree 
trunks and branches in upland forests, or on rotten logs or humus. Elevation 700-2,470 m. 

Notes. As noted in previous works (Bartram 1939, Tan 1994, Tan et al, 2007), the most diagnostic and stable 
characters of this species are the consistent erect-patent, broadly lanceolate leaves with short acuminate tips. 
The leaf outline of A. hyalinum var. hyalinum varies from ovate-lanceolate to oblong-lanceolate. Compared 
to the other two varieties, the nominate var. hyalinum can be distinguished by its consistently denser growth 
form, and plants that tend to have predominantly erect-patent leaves with frequent irregular branching and 
non-recurved leaf tips. Eor differences with the other varieties see under notes of each one separately. 

A few specimens of this variety from Australia and the Philippines have imbricate leaves on the lower stems 
with erecto-patent leaves on the upper stems. Most of the specimens seen have predominately erecto-patent 
leaves, although some specimens have imbricate leaves throughout a stem axis. These A. hyalinum var. turgidum 
growth forms occur probably because of the similar humid habitat in which var. turgidum is found (Tan 1994). 
This has been demonstrated in other studies, where adaptive traits of bryophyte life form arise convergently 
but independently even in quite unrelated taxa when they evolve under similar habitat condition (Magdefrau 
1982; Bates 1998; Kiirschner 2003). In this study, the differentiation of var. hyalinum and var. turgidum maybe 
accounted for by environmental variation, but future molecular studies could clarify the relationship between 
the two varieties. 

Nomenclature. In the protologue of Hypnum hyalinum Reinw. ex Schwagr. (Schwagrichen 1828), Hypnum 
hyalinum Reinwardt MS is mentioned in the diagnosis, and is accompanied by the following information: 
“In monte Cede insulae Javae, et magis compactum in monte Klabad insulae Celebes legit et misit Prof. 
Reinwardt.” This indicates that Reinwardt had both collected the material and sent it to Schwagrichen. Within 
the protologue of Leskea straminea Reinw. & Hornsch. (Reinwardt & Hornschuch 1829) the following locality 
information is given: “Hab. in monte Klabat in regno Menado Celebes insulae, et in monte Cede Javae insulae.” 
Wijk et al (1964) indicate the synonymy of this latter taxon with Acroporium hyalinum, something that was 
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previously done by Fleischer (1923), who also stated that the two were identical, although he gave priority to 
L. straminea at that time as he believed this name to have been published in 1826 (Margadant 1968). Given 
that these two names are ascribed to one entity, and that the collector and type localities given for each are 
the same, it is reasonable to assume that both names are based in part on the same material that was collected 
by Reinwardt from two separate localities, and then described independently by Schwagrichen (1828) and 
Reinwardt and Hornschuch (1829). This would also explain why, among extant material, there appears to be 
no material from Mt. Cede for L. straminea. 

There are two specimens in G that attest to this. The lectotype of Hypnum hyalinum (G 00113954) has the 
following label information, written by Schwagrichen, ''Hypnum hyalinum Suppl. 2 227. Leskea straminea 
Reinw. & H. Muse. Javan act Leopold 14. Mons Gede Java, Klabat Celebes”. The designated isolectotype material 
(G 00116253) is labelled, “Hypnnm hyalinum Reinw. e monte Gede Javae, Leskea straminea” For the syntypes: 

G specimen (G 00048702) labelled “e Monte Klabad, insula Celebes H. hyalinum acc (illegible word) a Javaeico 
(and in Schwagrichens hand) Hy hyalinum Reinwardt e monte Klabat ins Celebes adunt”. Syntype specimens 
in L labelled as “Herb. Reinwardt. Van de Gide by Pondok tong et m. Klabat Celebes Hypnum hyalinum” and 
another L specimen labelled "Hypnum hyalinum R. e montis Klabat Celebium”. 

Several other specimens in G and E that may also represent duplicates from the original material of Leskea 
straminea are labelled as follows: "Leskea straminea R et Hornsch. Hypnum hyalinum Schwaegr. f. 227 (nom 
R et Hornsch). Java” (G 00048705); "Hypnum hyalinum Reinw. Java” (G 00048704); "Leskea straminea art 
Leopold 14. p. 717. R et Horsch. Hypnum hyalinum Schw. Java” (G 00048700); “Ins. Celebes Hornschuch. 
Leskea straminea Hornsch” (E 00756906); Leskea straminea Insula Celebes R. Hornschuch” (E 00756909). 

As effective publication can only be considered when it was circulated in print (Turland et al 2018: Art. 
31.1), Schwagrichen (1828) independently published Hypnum hyalinum a year earlier than Reinwardt and 
Hornschuch (1829). Hence, H. hyalinum is the earliest available name for this taxon. Below we propose new 
varietal combinations under this species. 

On the other hand, several original specimens need clarification. The type specimen of Acroporium 
hyalinoblastum M.Fleisch. [PC 0567953], which was once listed as synonym of A. stramineum (Tan 1994), was 
annotated by Tan in 1992 on the label as Acroporium strepsiphyllum (Mont.) B.C.Tan and not included in his 
later article on Acroporium (Tan et al. 2007). Here, we follow Tans annotation and remove A. hyalinoblastum 
from synonymy of A. hyalinum. 

Leskea straminea was cited under Hypnum gedeanum Miill. Hal by Muller (1851), the type of H. gedeanum, a 
specimen collected by Reinwardt from Mt. Gede in herb. Gottsche, is probably also a syntype or isosyntype of 
both Hypnum hyalinum and Leskea straminea. 

Sematophyllum pinnatum M.Fleisch. was erroneously listed as synonym of A. stramineum var. stramineum 
in Tan (1994) but was later moved under the synonymy of A. warburgii (Broth.) M.Fleisch. (Tan et al. 2007), 

which is followed here. 

Representatives Specimens examined: AUSTRALIA. Queensland: D.H.Vitt 27982 (UBC). INDONESIA. Java: 
Mt. Salak, Zollinger 1816 [Barcode: L 0057117, residual syntype of Hypnum monoicum (=A. hyalinum)-L]; 
Sulawesi: Mt. Klabat, Reinwardt s.n. [Barcodes: G 00048702, L 0473469, L 0473470, residual syntypes of 
Hypnum hyalinum {=A. hyalinum)-G, Lj; Sumatra: Korthals s.n. (Barcode: L 0057118, residual syntype of 
H. monoicum); Kerinci Seblat National Park, B.C.Tan 05103, 05180 (SING); Mt. Pangerango, Junghuhn s.n. 
[Lectotype of Hypnum monoicum (=A. hyalinum)-L]; FIJI. A.C.Smith 5193, 5704 (det. as A. lepinei-lJBC). 
FRENCH POLYNESIA. Taiarapu, Lepine 15 [Barcode: PC0703307, PC0703308, PC0703309, Isolectotype 
of Sematophyllum Lepine (=A. hyalinum)-PC]. MALAYSIA. Kedah: Kedah Peak, R.E.Holttum 15111 (UBC); 
Sarawak: Gunung Mulu National Park, A.Touw 19902 (KLU). NEW CALEDONIA. Franc s.n. (det. as A. 
monoicum-]E); Mt. Dzumac, Le Rat s.n. (PC); ibid., Le Rat s.n.(JE). PAPUA NEW GUINEA. Morobe Province: 
Sattelberg, Nuselang Station, L.Kaernbach 41 [Lectoype of S. ramosissimum (=A. hyalinum)-H-BR]; Port 

Moresby: Owen Stanley Range, C.E.Carrl 13869 (F). PHILIPPINES. Cagayan Valley: Batanes Islands, Fenix 
{Bur. Sci. 3856) [Holotype of S. batanense {=A. hyalinum)-H-BR]; ibid., Fenix {Bur. Sci. 3856) (Isotype of S. 
batanense-E). SRI LANKA. Central province: Kandy, Hunnasgiriya, ibid., Fleischers Musci Frond. Archip. Ind. 
Exsicc. 324 (PC); Southern province: Galle, Hiniduma, M.Onraedt 76.L.3468 (JE). TAHITI. Taiarapu, Vesco 
s.n. [Barcode: PC 0703311, residual syntype of Sematophyllum lepinei {-A. hyalinum)-EC]; Taiarapu, Nadeand 

87 (Barcode: PC 0703310, residual syntype of S. lepinei). TAIWAN. Taipei, Wulai, T.Y.Chiang 25714 (UBC). 
VIETNAM. Da Lat: Prenn Pass, Tixier 2212 (PC). 
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Acroporium hyalinum var. hamulatum (M.Fleisch.) M.S.Chua & B.C.Ho, comb. nov. 

Basionym: Sematophyllum hamulatum M.Fleisch., Hedwigia 44: 316 (1905), fide Tan (1994) 

=Acroporium stramineum var. hamulatum (M.Fleisch.) B.C.Tan, Willdenowia 24: 285 (1994) 

=Acroporium hamulatum (M.Fleisch.) M.Fleisch., Mnsc. BuitenzorgA. 1294 (1923) 

Type citation: WEST-JAVA: An Baumasten im Spriihregen der Wasserfalle von Tjiburrum am Gedehgebirge! 
1700, (R); bei Lebak Sait oberhalb Tjiburrum! 2000 m (F.) forma: An steilen Andesitfelsen im Spriihregen der 
Wasserfalle von Tjiburrum! (E). 

Type: Indonesia. Java, Mt. Cede, Tjiburrum, Fleischer’s Musci Frond. Archip. Ind. Exsicc. 325 (lectotype, 
designated by Tan (1994: 285): FH; residual syntypes: H-BR 35023, B 300222659!, E 00007256!, JE 04004441!, 
JE 04004442!, JE 04008323!, PC 0147660!, PC 0657923!, PC 0657924!, PC 0657925!, PC 0657928!, PC 0720742!). 

Description: Plants forming lax mats, sparsely branched. Stems and primary branches long, 7-8 cm in length, 
may reach up to 12 cm, more or less complanate. Leaf morphology identical to that of var. hyalinum. Leaves 
erect to patent, 1.9-2.3 mm long, 0.7-0.9 mm wide, broadly ovate-lanceolate, concave, short acuminate, apices 
hamate, dentate at recurved tip. Laminal cells as in var. hyalinum, (34-)40-70 pm long; alar cells enlarged, 
yellowish to tinted orange, (5-)6-8 cells. 

Dioicous. Setae up to 2 cm long. Perichaetial leaves and sporophytes similar to var. hyalinum. Fig. 3. 

Illustrations: Fleischer (1923): Fig. 207 as A. hamulatum, p. 1295; Bartram (1939): Fig. 430 as Acroporium 
hamulatum, plate 25; Tan (1994) Figs. 66-68, p. 282. 

Habitat: On bark of trees, on twigs. Elevation 120-2,200 m. 

Notes. Although the hamate leaf tips can also be found in some leaves of other Acroporium taxa (Tan et al. 
2007), with various degrees of expression (Tan 1994), they never appear like the leaf apices of var. hamulatum, 
which are distinctly bent almost 180° backwards, like hooks. Eurthermore, this character frequently develops 
in the majority of leaves within a population. The hamate tips, however, are fragile and are often broken 
off on some of the leaves of old specimens. Although the overall leaf morphology of var. hyalinum and var. 
hamulatum resemble each other, the distinct hooked apices, often lax habit and the relatively low tufted plants 
in var. hamulatum separate this variety from var. hyalinum. These discernible varieties occur over similar 
geographical range (Indo-China, Malesia and Pacific) and ecology (common epiphytes on stems and branches 
from lowland to upper montane forest, usually in moist environment). 

Representatives Specimens examined: CHINA. Hainan: H.Y.Liang 35529b (UBC). INDONESIA. West Java: 
Tjiburrum, Fleischer’s Musci Frond. Archip. Ind. Exsicc. 325 [Barcodes: B 300222659, E 00007256, JE 04004441, 
JE 04004442, JE 04008323, PC 0147660, PC 0657923, PC 0657924, PC 0657925, PC 0657928, PC 0720742, 
residual syntypes of Sematophyllum hamulatum (=A. hyalinum var. hamulatum)-B, E, JE, PC]; Tjipanas 
Natural Reserve, Noerta 50/405B (BO). MALAYSIA. Pahang: Cameron Highlands, G.Gunaseelan & Ponniah 
317 (KLU); Sabah: Imbak Canyon Conservation Area, M.S.C/znn 77 (BORH); PHILIPPINES. Luzon: Mount 
Santo Tomas, H.H. Bartlett 13284a (EH). 

Acroporium hyalinum var. turgidum (Mitt.) M.S.Chua & B.C.Ho, comb. nov. 

Basionym: Acroporium turgidum Mitt.,/. Linn. Soc. Bot. 10: 183 (1868) 

Replaced synonym: Hypnum turgidum Dozy Sc Molk., Ann. Sci. Nat. Bot. sen 3, 2: 309 (1844) nom. illeg., non 
H. turgidum (Hartm.) Hartm. (1843) 

Acroporium stramineum var. turgidum (Mitt.) B.C.Tan, Willdenowia 24: 286 (1994) 

Type citation: Borneo, Sumatra, Java. 

Type: Indonesia. Java, Sederatoe, Korthals s.n. (lectotype designated by Tan (1994: 286): L 0057120!; isolectotype: 
L 0623788!); residual syntypes: Borneo, leg. ign. (L 0057128!); Sumatra, Korthals s.n. (L 0057121!, PC 0703327!). 

Description: Morphologically similar to the type variety. Plants large, forming thick cushions. Stems and 
primary branches long, to 5 cm in length, tumid and turgid. Leaves (1.5-)2.0-2.8(-3.0) mm long, 1.0-1.1 mm 
wide, mostly imbricate, at times with slight erect-spreading leaves on lateral side of the branches, broadly 
ovate-lanceolate to lanceolate, strongly concave, wrinkled to undulate, apices short acuminate. Laminal cells 
(40-)50-80(-100) um long; alar cells enlarged, yellowish to dark brown, (3-)4-6 cells in a single row. 

Setae 1.5-2(-2.2) cm long, urn 1.3-3.0 mm long, 0.8-1.5 mm wide. Perichaetial leaves and sporophyte similar 
to the typical variety. Fig. 4. 
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Fig. 3. Acroporium hyalinum var. hamulatum. A: Habit of stem. B; Habit of branch. C-D: Leaves. E: Apical leaf cells. 

F; Median laminal cells. G: Alar region. [Based on Fleischers Musci Frond. Archip. Ind. Exsicc. 325 (B300222659), syntype 

of Sematophyllum hamulatum] 
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2 mm 

Fig. 4. Acroporium hyalinum van turgidum. A; Habit of stem. B; Sporophyte. C-D; Leaves. E; Leaf apex. F; Apical leaf cells. 

G; Median laminal cells. H: Alar region. [Based on Korthals s.n. (L0623788), isolectotype of Acroporium turgidum] 

Illustrations: Dozy and Molkenboer (1869) tab 303 as Hypnum turgidum; Fleischer (1923) Fig. 209 as 
Acroporium turgidum, p. 1300; Tan (1994) Figs. 72-77, p. 282. 

Distribution and habitat: Indian Subcontinent: Sri Lanka. Eastern Asia: Hainan, Taiwan. Indo-China: 
Cambodia. Malesia: Borneo (Sabah, Sarawak), Java, Philippines. Papuasia: New Guinea (Papua New Guinea). 
Southwestern Pacific: Samoa, Vanuatu. Growing on tree trunks, branches and humid ground inside forests at 
elevations between 730 and 1,910 m. 

Notes. The consistent imbricate leaf-arrangement is diagnostic for van turgidum. The plant is rather rigid and 
form relatively tight cushions. Leaves of van turgidum are also more concave, with mature leaves consistently 
longer (above 2 mm) and wider (above 1 mm wide) than in the other two varieties. 
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Typification: The name Hypnum turgidum Dozy & Molk. (1844) is an illegitimate homonym of H. turgidum 
(Hartm.) Hartm. (1843) (Art. 53.1 of Turland et at 2018), and Acroporium turgidum Mitt, was proposed as a 
replacement name (Turland et al. 2018: Art. 58.1). Because the replacement name is typified by the type of the 
replaced synonym (Turland et al. 2018: Art. 7.4), the species was typified by Tan (1994) when he designated a 
lectotype for Hypnum turgidum Dozy & Molk. 

There are several specimens located in herbarium L. The first specimen packet bearing barcode L 0057120 
contains two sheets. The sheet from Sederatoe, Java has four stems glued on and were annotated on sheet by 
both Tan in 1992 and Touw in 2003 and 2005 as the lectotype. This sheet is here confirmed as the lectotype. 
The other sheet contains a short piece of stem glued on, with handwritten protologue information added and 
confirmed by Touw as being that of Molkenboer. However, the specimen on this sheet was probably collected 
from Sumatra (annotated by Touw in 2003), while the larger part of the same collection has very likely been 

moved to second packet with barcode L 0057121. The last specimen is labelled from Sederatoe [barcode: 
L 0623788], probably from the same gathering as the lectotype and is treated here as an isolectotype. 

Representatives Specimens examined: BORNEO, leg. ign. (Barcode: L 0057128, residual syntype of 
A. turgidum-V). INDONESIA. East Kalimantan: East Kutai, Balikpapan, W.Meijer B.1640 (BO); Lesser Sunda 

Islands: Manggarai district, A.Touw & M.Snoek 23139A (BO) ; Sumatra, Korthals s.n. (Barcode: L 0057121, 
PC 0703327, residual syntypes of A. turgidum-V). MALAYSIA. Sabah: Imbak Canyon Conservation Area, 

M.Suleiman 4527 (BORH); ibid., M.S.Chua 72 (BORH). SAMOA. Powell s.n. (Barcode: 1178872, det. as 
A. turgidum). VANUATU. W.Gunn B3311 (E); ibid., W.Gunn B3302 (UBC). 
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Abstract 

Fifty-five Plagiochila species are recognized for Australia and New Zealand, of which nine are new, all from 
Australia with eight of the new species from the Wet Tropics Bioregion of north-east Queensland and the 
nineth from the south-eastern mesic archipelago of eastern New South Wales and south-east Queensland. 
Four of the new species belong in the challenging, and neglected, section Vagae. Three new Australian records 
are reported, P. daviesiana, P monospiris, and P streimannir, and one species, P alta, is a new record for New 
Zealand. Six species, P annotina, P circumdentata, P colensoi, P deltoidea, P gigantea and P ramosissima, are 
excluded from Australia as these are all New Zealand endemics reported in error for Australia. Plagiochila 
haylisii, previously considered a New Zealand endemic, is reported new for Australia. Four species are excluded 
from Australia, P furcata, P. inflata, P renitens and P sciophila, as they are based on misidentifications or are 
not supported by voucher material. Another interpretation of the confusion surrounding the name Plagiochila 
haileyana is presented, wherein Plagiochila baileyana is accepted as a species distinct from P gigantea, while 
Plagiochila aculeata is returned to synonymy of P fasciculata, and Plagiochila subfasciculata Colenso is 
reinstated. The number of Plagiochila species in Australia increases from 32 to 41, but the number of species 
in New Zealand decreases from 28 to 27 as a result of this study. New combinations at species level are also 
proposed for a variety of P. blepharophora from Fiji and two varieties of P gymnoclada from Sumatra and Java, 
two species which morphological data suggests are grossly polyphyletic as they are currently circumscribed. 

Introduction 

The genus Plagiochila currently contains around 600 accepted species (Soderstrom et al. 2016) globally 
distributed in mesic environments, including lowland tropical rainforest and alpine herbfields. Different 
species partition microsites, including rock, soil, decaying wood, tree trunks, branches, and twigs, and within a 
forest all microsites except leaf surfaces maybe routinely colonized by various Plagiochila species. For example, 
in tropical montane forest of the Wet Tropics bioregion in Queensland Plagiochila baileyana Steph. occupies 
saturated humic soil on the forest floor, P conturbata Steph. and P aenea M.A.M.Renner grow on granite 
boulders, P monospiris Inoue & Grolle grows on decaying wood, P arbuscula (Brid. ex Lehm.) Lindenb. grows 
on tree trunks, and P queenslandica Steph. and P daviesiana Steph. grow on tree trunks, branches and twigs. 
On the west coast of the South Island, New Zealand, Plagiochila circumdentata Steph. and P incurvicolla 
Hook.f & Taylor grow on rocks and sand within and alongside streams, P banksiana grows on damp soil. 

© 2018 Royal Botanic Gardens and Domain Trust 
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often on streambanks, P. intertexta Hook.f. Sc Taylor may inhabit damp rocks, P gigantea Lindenb. grows in 
depressions on the forest floor, P stephensoniana Mitt, and P trispicata Colenso, grow around tree trunk bases, 
P annotina Lindenb., P. incurvicolla, and P strombifolia Mitt, grow on tree trunks, and P circinalis Lindenb. 
grows on branches and twigs. In some situations, including the tree trunks in the previous example, several 
species may co-occur within the same microsite. In lowland tropical rainforests in the Queensland Wet Tropics 
three species, P daviesiana Steph., P teysmannii Sande Lac., and P bantamensis (Reinw, Blume et Nees) Mont, 
can be found syntopic on twigs and branches within riparian forest. Species packing within and partitioning 
among microsites combine with the wide range of microsites and climatic breadth occupied resulting in high 
Plagiochila species diversity, both within the Australasian region and elsewhere. 

The first Plagiochila collections from Australasia were made by Archibald Menzies (1754-1842) at Dusky 
Bay in Fiordland, New Zealand during his appointment as naturalist on the global voyage of HMS Discovery 

under Captain George Vancouver. Menzies collected at least four Plagiochila species at Dusky Bay (now 
Dusky Sound). Three of these, Plagiochila annotina, P. gigantea, and P ramosissima were described by William 
Jackson Hooker (1818) on the basis of his gatherings and have the distinction of being the first Plagiochila 
reported from New Zealand and Australia. New species were still being described from Menzies specimens 
more than fifty years after their collection, when Lindenberg (1843) described Plagiochila deltoidea Lindenb. 
and included a Menzies gathering in the original material. The next Plagiochila reported from Australasia was 
Plagiochila circinalis (Lehm. & Lindenb.) Lehm. & Lindenb., (Lehmann 1832) described as a species of the 
portmanteau genus Jungermannia, on the basis of collections by Charles Fraser (c. 1788-1831), first colonial 
botanist and superintendent of the Botanic Gardens, Sydney, who made trips to Tasmania in 1820 and 1826 
(Orchard 1999). 

The next significant Plagiochila collections from Australia and New Zealand were made during the voyage of 
HMS Erebus and Terror, which made landings at Lord Auckland’s Island, Campbell Island, Van Diemens Land 
(Tasmania), and the Bay of Islands in the North Island of New Zealand during their Antarctic Voyage. At these 
localities, the expeditions botanist Joseph Dalton Hooker collected bryophytes and in Tasmania and New 
Zealand received bryophytes from local collectors. In Tasmania Hooker received collections made by R.C. 
Gunn. At the Bay of Islands he received collections made by the Reverend William Colenso, who had travelled 
from Hawke’s Bay to meet with Hooker. The Bay of Islands in the early 1840s proved an important locus that 
would set the course of New Zealand bryology for the next four decades. In addition to HMS Erebus and 
Terror, HMS Eavorite, with Dr Andrew Sinclair (1794-1861) aboard as surgeon, visited the Bay of Islands in 
1841. Here Sinclair met with the younger Hooker, who was aboard HMS Erebus as assistant surgeon. Dr David 
Lyall (1817-1895), aboard HMS Terror as surgeon, and the Rev. William Colenso Esq. Together these four 
collected around the Bay of Islands. Given the subsequent contribution of specimens each gentleman made 
toward Hooker’s Flora of New Zealand, it is possible that they all discussed Hooker’s plans for the completion 
of that project. The specimens assembled by Hooker from the Antarctic Voyage were studied by Thomas 
Taylor, who co-authored 10 new Plagiochila species from New Zealand and Tasmania with Hooker (Hooker 
and Taylor 1844a, 1844b). 

Dr Lyall went on to serve as surgeon aboard the paddle sloop HMS Acheron between 1848 and 1851 and with 
her was dispatched for a coastal survey of New Zealand, an appointment that facilitated collections from 
around New Zealand; while Sinclair became Colonial Secretary of New Zealand under Governor FitzRoy at 
Auckland. Colenso, Lyall, and Sinclair all continued to collect bryophytes, sending their specimens to Hooker, 
who in turn sent material to William Mitten, author of the bryophyte sections following the death of Taylor 
in 1848. The association between these four botanists was commemorated in the dedication of Hooker’s Flora 
of New Zealand (Hooker 1855), and in species described by Mitten. Two new Plagiochila species described 
by Mitten honoured Hooker’s colonial collectors, P sinclairii Mitt., and P stephensoniana Mitt., the latter 
named for W. Stephenson (c. 1810-c. 1863) who gathered material in the Wellington region. Subsequently, 
and following the publication of Hooker’s Flora, Colenso began describing new Plagiochila species based on 
his own gatherings, mostly made in the North Island (Colenso 1887,1888), and he has the distinction of being 
the first New Zealand resident botanist to describe new New Zealand liverworts. 

Other early collections of Plagiochila were opportunistic, some occurring within circumstances of historical 
significance. One notable, perhaps notorious, example is provided by a specimen of Plagiochila kirkii Mitt, ex 
Steph. gathered by Captain Sir James Evarard Home 2""^ Bart. C.B. (1798-1853) of HMS North Star, 26 guns, 
from Kerikeri Falls in October 1845, during the ship’s deployment in the ‘Flagstaff War’—the first conflict of 
the New Zealand Wars. HMS North Star left the Bay of Islands for England on 11 January 1846 and arrived 
home, with its specimens, on 19 December 1846. This sizeable specimen, a rectangle of bark neatly cut from a 
tree probably with a small tomahawk, now resides in the Natural History Museum, London. 
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Mittens treatment in Hookers Flora of New Zealand (Hooker 1855) recognized 18 Plagiochila species, 
some of which are now attributed to other genera including Dinckleria Trev. and Chiastocaulon Carl within 
the Plagiochilaceae (Groth and Heinrichs 2003; Patzak et al. 2016), but also to Calyptrocolea within the 
Adelanthaceae. Mitten described six new species, four of which are accepted today. 

During the early phase of European settlement of Australia and New Zealand, resident botanists either 
volunteered themselves or were appointed to make known the botany of their new colonies. These botanists 
sent a mixture of their own and others collections back to the northern hemisphere, where active bryologists 
resided. Australia’s first government botanist, Alan Cunningham (1791-1839) travelled to Australia in 1816, 
and participated in several collecting expeditions between 1818 and 1831. Cunningham’s collection focus 
was vascular plants, but he did collect non-vascular plants on Lord Howe Island and New Zealand. Other 
resident botanists who collect or communicated significant collections of non-vascular plants in the mid- to 
late 19* Century included Ferdinand von Mueller (1825-1896), government botanist in Victoria who was 
appointed in 1853, Thomas Kirk (1828-1898) in New Zealand who in 1868 became Curator at Auckland 
Museum, and Fredrick Manson Bailey (1827-1915) the first government botanist for the state of Queensland, 
commencing that position in 1881. Notable among Bailey’s collections are those from Bellenden Ker, made 
during an expedition to the summit in 1889. The 1889 Government Scientific Expedition to the Bellenden 
Ker Range expedition was led by Archibald Meston and included EM. Bailey (Dowe and Broughton 2007). 
They established a base camp on the Mulgrave Plain and explored the Mulgrave River, Harvey Creek, and 
Russell River areas, including an ascent of Mt Bellenden Ker returning via the Mulgrave River (Dowe and 
Broughton 2007). The ascent and descent of Bellenden Ker took more than a month, 15 June to 17 July (Dowe 
and Broughton 2007). 

In Tasmania, William Anderson Weymouth (1841-1928) and Leonard Rodway (1853-1936) both sent 
specimens to Europe, as did Isaac Robinson from Norfolk Island. Thomas Wrench Naylor Beckett (1839- 
1906), who had settled in Christchurch, collected from along the eastern side of the main divide and up and 
over Arthur’s Pass onto the West Coast—along with Berggren in 1874-75 the first bryologists to collect along 
this route, from New Zealand. The most significant collector and correspondent of this period though, was 
probably The Reverend William Walter Watts (1856-1920), who had arrived in Australia from England in 
1887. For six years he was minister in Ballina, northern NSW, before moving to Young and Gladesville. Watts 
made prolific collections of mosses and liverworts, particularly around the Richmond River, and exchanged 
specimens with Brotherus and Stephani (Ramsay 1980). On Watts’ death the NSW herbarium purchased his 
complete herbarium (Ramsay 1980). 

The resulting specimen flow fueled the description of many new species, particularly when Franz Stephani 

(1842-1927) took it upon himself to fill the gap in expertise left by the deaths of Thomas Taylor (1775-1848), 
J.B.W. Lindenberg (1781-1851), C.G.D. Nees von Esenbeck (1776-1858), C.M. Gottsche (1808-1892), and the 
aging William Mitten (1819-1906). Stephani was, for a time, the world’s foremost authority on liverworts and 
viewed literally tens of thousands of specimens during the preparation of his Species Hepaticarum, including 

many from Australia and New Zealand. Stephani even saw duplicates of many of the specimens Colenso 
had sent to Hooker at Kew, and was not averse to describing new species based upon them. Stephani was 
a prodigious describer of new species and published no less than 22 new Plagiochila species from Australia 
and New Zealand in his Species Hepaticarum from specimens sent to him from Tasmania and New Zealand, 
including P beckettiana Steph., (Colenso, Beckett), P circumdentata (Beckett), P kirkii Mitt, ex Steph. (Kirk), 
P taylorii Steph. (Weymouth), and P decurvifolia Steph. (Weymouth). Despite being sometimes maligned 
for having ‘taxonomic capacities too limited for the job’ (Gradstein 2006 p. 560) Stephani could be a careful 
observer and did recognize as new many species we accept today. Although it could be argued that this was an 
artifact of being an early player on the board, in which circumstance even an entirely haphazard approach to 
species description would identify genuinely new species, Stephani’s work is generally more nuanced than this. 
There is also an element of bias against Stephani stemming from the modern trend toward application of species 
concepts that are inappropriately broad. Indeed, in this revision of Australian Plagiochila, five of Stephani’s 
species are reinstated from synonymy where they have languished due to subsequent misinterpretation of 
species circumscriptions or type specimens. To some extent, contemporary criticism of Stephani reflects our 
own failings as much as it identifies his. 

The first regional treatment dedicated to Plagiochila was completed for the New Zealand species by Eliza Amy 
Hodgson (1888-1983), a remarkable woman who, with limited resources but much dedication, published a 
series of treatments for some of the larger and more challenging New Zealand liverwort genera, some of which 
remained current into the 2T* century. Hodgson began her revision of Plagiochila by outlining the recognised 
difficulties inherent in species circumscription, including their being ‘difficult of recognition and puzzling to 

identify’ and‘difficult to define species limits’ (Hodgson 1944 p. 270). Hodgson recognized 25 species in New 
Zealand, 19 of which are attributable to Plagiochila as currently circumscribed (Hodgson 1944). The only 
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new taxon described by Hodgson (1944) was Plagiochila gregaria van ovalifolia E.A.Hodgs., treated below 
as a straight synonym of R gregaria (Hook.f. & Taylor) Gottsche, Lindenb. & Nees. After Hodgsons work, 
it was nearly 30 years before the next regional revision of Plagiochila was completed, by Inoue and Schuster 
(1971) who recognized 25 species of Plagiochila for Tasmania and New Zealand including three new species, 
P caducifolia Inoue & R.M.Schust. P. baylisii Inoue &: R.M.Schust., and P fragmentissima Inoue &: R.M.Schust. 
The treatment presented by Inoue and Schuster (1971), in its nuanced interpretation of morphological 
variation and attention to detail with an emphasis on homology, can be regarded as the first modern revision of 
Plagiochila in the Australasian region. Following on from that work, the second modern revision was presented 

for species of mainland Australia by Inoue (1986) on the basis of the specimens then available, including recent 
collections from the Wet Tropics made by Marie Hicks. Inoue (1986) described no new species but did report 
four species new to Australia and extended the ranges of a number of southern species into the Australian Wet 
Tropics. Subsequent collecting efforts have identified additional species and helped clarify the circumscription 
of others treated by Inoue. Indeed, the greatest changes in species composition and circumscription resulting 
from this revision apply to the flora of the Wet Tropics bioregion, which reflects how well studied this region 
is. Our knowledge of Plagiochilaceae in the Australian Wet Tropics remains incomplete, and new finds, 
including new species, should be anticipated as the geographic coverage of future collecting effort becomes 
more comprehensive, even in recently revised genera, see for example Renner and Worboys (2018). 

Three new species were described from New Zealand at the end of the 20*^^ Century, Plagiochila hazzanioides 
J.J.Engel & Merrill from Rangitoto Island (Engel and Merrill 1999); Plagiochila hatcheri J.J.Engel & Merrill 
from Stewart Island, and P kermadecensis J.J.Engel & Merrill from Raoul Island. Though each of these species 
is accepted in this revision, all have earlier names, two having already been synonymized (Engel and Merrill 
2010) the third, P hazzanioides, is predated by P kirkii Steph. which is reinstated in this treatment. 

The summation of this work is that 32 species of Plagiochila have been reported for Australia since 1843 and 
not definitely excluded (Lindenberg 1843; Hooker and Taylor 1844a, 1844b; Bastow 1886; Weymouth 1902; 
Inoue and Schuster 1971; Inoue 1986; Glenny and Jarman 2008; Engel and Merrill 2010a, 2010b, 2013), around 
16 of which are shared with New Zealand. Currently 28 Plagiochila species are recognized for New Zealand 
(Engel and Merrill 2009,2010a, 2010b, 2013; de Lange et al 2014), not including Cryptoplagiochila radiculosa 
(Mitt.) S.D.EPatzak, M.A.M.Renner &: Heinrichs (Patzak et al. 2016). Species circumscription, identity, and 

nomenclatural priority have been the subject of recent taxonomic research in preparation for the third volume 
of the Liverwort Flora of New Zealand series (Engel and Glenny 2008), and this effort has resolved many 
areas of persistent confusion, for example surrounding the application of the names Plagiochila retrospectans 
and P.fuscella (Engel and Merrill 2009), the identity of Plagiochila hatcheri (Engel and Merrill 2010a), and the 
status of some early but neglected names. 

This might suggest that the diversity of Plagiochila in New Zealand is more or less completely known, but this 
is not necessarily the case, as discussion of P deltoidea and P baylisii below demonstrates. The application of 
names, a problem quite separate from the circumscription of entities to name is, in this study, also the cause 
of some deliberation. 

Interpretation of types is often a matter of considerable complexity, with good reason. Stephanis types in 
Geneva are usually fragmentary, his herbarium having been divided a couple of times prior to its purchase by 
G, and some specimens now comprise single shoot systems, or fragments thereof. For species whose shoots 
exhibit hierarchical structuring wherein leaves on primary and secondary shoots differ in size and shape, and 
differences between species manifest most conspicuously on primary shoots, types that comprise fragments 
of secondary or tertiary shoots alone may be very difficult, if not impossible, to assign to a known species 
with confidence. Even types comprising relatively intact shoot systems with tractable hierarchy are difficult 
to relate to known species within complexes of closely related, morphologically similar and simultaneously 
variable forms as, for example, in the Plagiochila arbuscula complex (Renner et al 2018). Despite considerable 
challenges, however, species circumscription, specimen identification, and type-specimen assignment are 

all possible using morphological data so long as the interpretation of morphology is methodical, nuanced, 
and coupled to recognition of both variability and hierarchical structuring. Some revisions of Plagiochila for 
Australia, New Zealand, and the Pacific are not well characterized by these criteria. 

This revision for Australia seeks to build on the platform laid by the flora research program being completed 
in New Zealand. 

Phylogenetic context 

All studies referred to above are based on morphological data, being completed or started before the inclusion 
of molecular data in liverwort taxonomic studies became routine. The first study of Plagiochila including 
molecular data was published by Heinrichs et al (2002), and insight into relationships from that and subsequent 
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molecular phylogenetic investigations has impacted the classification of Plagiochilaceae at all levels. The genera 
Dinckleria and Chiastocaulon have been reinstated from synonymy with Plagiochila (Groth and Heinrichs 
2003; Heinrichs et al 2006; Patzak et al 2016), while Rhodoplagiochila R.M.Schust. was sunk (Heinrichs et al. 
2004a). The sectional classification for Plagiochila has been progressively refined as knowledge of phylogenetic 
relationships gradually emerged from molecular phylogenetic studies (Heinrichs et al 2003, 2004b, 2005a; 
Renner et al 2017a, 2017b), and recently the sectional classification was overhauled in line with relationships 
inferred from a global sample of taxa including a near complete sample of Australasian species (Renner et 
al 2017c). Molecular data have also provided insights informing species circumscription. Heinrichs et al 
(2003) noted incongruent morphological and molecular divergence, within both closely and distantly related 
pairs of Plagiochila species. Heinrichs et al (2004c) considered molecular data in their decision to adopt a 
broad species concept for the morphologically variable P bifaria, and the intercontinental distribution of 
P corrugata and P punctata (Taylor) Taylor was confirmed using molecular sequence data (Heinrichs et al 
2004d, Heinrichs et al 2005b). Revisions of Dinckleria and Chiastocaulon for Australia employed automated 
species delimitation methods based on genetic distances (Automatic Barcode Gap Detection: ABGD) and tree 
topology using the General Mean Yule Coalescent (GMYC) estimated from a three marker molecular dataset 
(Renner et al 2016a, 2016b, 2017a). A revision of the Plagiochila arbuscula complex integrated molecular 
and morphological data; and used Geometric Morphometric Methods (GMM) to circumscribe differences 
in patterns of leaf shape variation among lineages within this complex. Differences so identified were then 
reflected onto type specimens of challenging interpretation to achieve data-based assignment of types, which 
resulted in the reinstatement of two species (Renner et al 2018). 

The strong floristic linkages between Australia and New Zealand, particularly between south-east Australia 
and New Zealand have long been recognized and are reflected in the number of species distributed on both 
sides of the Tasman Sea (Inoue and Schuster 1971; Inoue 1982). Treating Australia and New Zealand in a single 
revision is further justified by three factors, firstly the reciprocal exclusion of species currently thought shared 
by Australia and New Zealand, and contrarily the new Australian records for species thought endemic to New 
Zealand, both of which result from study of Australian specimens, but which have bearing on the New Zealand 
flora. Secondly, the species circumscriptions reached in this study on the basis of a synthesis of molecular and 
morphological data differ for some species from those in the forthcoming Flora of New Zealand treatment, 
and these differences have implications for species recognized in New Zealand. Finally, there is always the 
possibility that species currently New Zealand endemics will be detected in Tasmania, and vice versa. For these 
reasons the floras of Australia and New Zealand are both treated in this work. 

This revision builds upon the work completed by Inoue and Schuster (1971), Inoue (1986) and Engel and 
Merrill (2009a, 2010a, 2010b), and recognizes 55 species from Australia and New Zealand. Nine are new 
species, all from Australia, with eight from the Queensland Wet Tropics Bioregion and one from south-eastern 
Australia. Four of these new species belong in section Vagae. Three species are new Australian records - 
P daviesiana, P monospiris, and P streimannii again all from the Wet Tropics; and one species, P alta Steph., is 
a new record for New Zealand. The concentration of novelties within this Bioregion reflects how little studied 
this part of Australia is, as was reflected in Inoue s (1982) synopsis of speciation and distribution of Plagiochila 
in Australasia and the Pacific, at which time only 12 species were recognized from mainland Australia, mostly 
from the south east. The Australian records for six species --P annotina, P circumdentata, P colensoi, P. deltoidea, 
P gigantea and P ramosissima—dire rejected, these species become New Zealand endemics as a result; while 
one other New Zealand endemic is reported new for Australia {P baylisii). Four species are excluded from 
the Australasian region entirely, Pfurcata, P inflata, P renitens, and P sciophila. Another interpretation of the 
confusion surrounding the name Plagiochila baileyana sensu Inoue and Schuster (1971) is presented, wherein 
Plagiochila baileyana is accepted as a species distinct from P gigantea, while Plagiochila aculeata is treated 
as a synonym of P fasciculata, and Plagiochila subfasciculata Colenso is reinstated to accommodate some 
of the plants assigned to P baileyana by Inoue and Schuster (1971), and to P aculeata by Engel and Merrill 
(2010). Arrangement of species is by section, following the sectional circumscription presented by Renner et 
al (2017c), the sections are ordered by phylogeny, with sect. Denticulatae first, sect. Austrocaules second, and 
the others following with sect. Vagae presented last. 

This revision strives for better understanding of phylogenetic and morphological diversity within Plagiochila. 
It does not strive to provide a final answer in terms of the diversity, distribution, and circumscription of species 
in Australia, or the names that should be applied to them. Indeed, perhaps the most interesting components 
of this treatment are the areas of residual uncertainty, about which this treatment seeks explicit disclosure, 
that future improvement in our understanding might be more readily achieved. Eurther details in areas where 
species circumscription and the application of names might be improved are described under the species 
treatments below. Indeed, some significant challenges to species circumscription manifest in this study, some 
are intrinsic to the plants themselves, others to current circumstances, and it is unlikely that I have overcome 
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them all. Among intrinsic factors are the hierarchical structuring of shoot morphology, where shoot systems 
comprise a structured ordinal hierarchy of differentiated shoots that decrease in size with increasing shoot 
order, and express size-correlated patterns of morphological variation. Many diagnostic differences among 
species are associated with characters expressed at the larger end of this spectrum of size-correlated variation, 
in other words, on primary shoots. Type specimens, particularly of species belonging to Plagiochila sect. Vagae 
may comprise secondary, tertiary and quaternary shoots. It is then exceptionally challenging to relate type 
specimens with species. The hierarchical structuring of Plagiochila shoot systems seems under-appreciated 
by previous studies. Published descriptions and illustrations of leaf shape are usually of unknown shoot 
order, or orders, and species circumscription and identification both suffer because this obscures relevant 
patterns of structural variation. Inoue and Schuster (1971) sought to incorporate data from new sources into 
a framework of traditional interpretation, and this served well in the circumscription of species when fresh 

and fertile material were available. Unfortunately, this approach did not always serve the purposes of effective 
interpretation of type material, and the identification of sterile, and male or female material in some species, 
remains challenging as illustrated by the following examples: 

1) the synonymisation of P. alta Steph. (sect. Belangerianae) with P teysmannii (sect. Vagae) (So 2000). 

2) the synonymisation of P serrifolia with P vitiensis (Inoue 1986) 

3) the synonymisation of P multifurcata with P queenslandica (Inoue 1986) 

4) the synonymisation of P. queenslandica with P metcalfii (So 2000) 

5) application of the name P baileyana Steph. to plants from New Zealand (Inoue & Schuster 1971). 

This study seeks a novel interpretation of some older taxonomic character systems from the vegetative 
gametophyte that explicitly acknowledges the existence of hierarchical structuring within shoot systems and 
overlapping parameters of variation among species in an effort to achieve durable attribution of type material 
to entities resolved on the basis of morphological and molecular data. For this reason, species circumscriptions 
rely heavily on characters from the sterile gametophyte, as these are present in all specimens including types. 

Access to type material has imposed some limitations on this study, and an understanding of how those 
limitations have influenced my nomenclatural decisions will help future investigations understand why I 
have recognized new species, reinstated synonyms, or not. My efforts to relate Australian species to relevant 
type material, involved a two-week visit to Geneva in 2014 to examine as many regional types as possible. I 
examined many, but really needed to see them all again at this study’s end. Where I am aware of the need to 
assess my new species with respect of close relatives overseas, I have made this need explicitly clear alongside 
my justification for the recognition of the new species. In other instances, I reinstate species from synonymy 
and apply reinstated names to Australian plants because I am more confident of the application of the synonym 
than the name which may have priority. Plagiochila daviesiana represents an example of this. In this, and 
indeed in other instances, I suspect it will not be possible to arbitrate over various applications of some names, 
P. daviesiana versus P junghuhniana among them, until topotype material has been collected and the patterns 
of morphological variation expressed by that material fully appraised and if needed quantified, and the 
specimens included in a molecular dataset to place the plants within the Plagiochila phylogeny. Unfortunately, 
no bona fide specimens of P junghuhniana have yet been included within a molecular phylogeny. The inclusion 
of well-characterized topotype material in future studies is a pressing need. 

Finally, the application of names can be impacted by the typification of species. In Volume 1 of his Index 
Hepaticarum, Bonner (1962) inadvertently lectotypified many Plagiochila species on material held in Geneva, 
because he identified specimens he regarded as types, in accordance with the code. I thank the late Prof. 
Dr Jochen Heinrichs for pointing out that many hepaticologists, myself included, have overlooked this fact. 

Character analysis 

Shoot system replication 

Inoue and Schuster (1971) characterized well the difference between leafy shoot systems with determinate vs 
unlimited growth, and indeed a distinction between these two kinds of shoot architecture can be made when 
opposing ends of the spectrum of variation in shoot architecture in Plagiochila are compared. At one end of 
this spectrum are shoot systems expressing a sharp distinction between an erect leafy sector, and a creeping, 

basal, microphyllous stolon. In these shoot systems the stolon proliferates basally, arising exclusively from 
other stolons, and never or very rarely are stolons produced de novo by leafy shoots. Leafy shoots always 
start as stolons, before turning away from the substrate and transitioning to leafy growth, simultaneously 
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producing a new stolon by intercalary branching near the point of upturning. Shoots replicate basally by the 

production of new stolons. Examples of species with this growth mode include R arbuscula, P. circinalis and 
R queenslandica, and all species of sect. Vagae have shoot systems that replicate basally. 

At the other extreme are shoots that replicate apically by producing intercalary branches from within their leafy 
sectors. These intercalary branches are initially microphyllous and stolon-like but immediately turn upward 
and transition to leafy growth. Examples of species with this growth mode include R gigantea, R retrospectans, 
and R lamellata. However, these two growth modes are linked by a range of intermediates that serve to blur any 
clear distinction between the two. Plagiochila banksiana grows primarily by production of leafy shoots from 
other leafy shoots. This species does not often express any stolon shoot sectors. The same is true of R intertexta, 
though this species does often produce short isolated basal stolons amidst its prostrate and proliferating leafy 
shoots. On the other hand, while Plagiochila minutissima has shoots divided into stolon and leafy sectors, this 

species may produce stolons de novo just about anywhere, including within leafy and stolon sectors. Shoot 
growth habit may also differ among species with the same growth mode, for example the shoot systems of 
Plagiochila gigantea are erect, while those of the outwardly similar R baileyana are procumbent, so that while 
having the same architecture the appearance of the plants in situ is quite different. 

Leafy shoot organization 

Plagiochila species may produce monomorphic leafy shoots, or hierarchically structured leafy shoots wherein 
different branch orders express differences in stature, with stature decreasing with increasing branch order. 
The largest shoots are always those arising from the basal stolon, and secondary, tertiary, and even quaternary 

shoots are always smaller by degrees. Hierarchically structured shoots may be pinnate or bipinnate, as in 
Plagiochila arbuscula, or dichotomous as in R queenslandica. In sect. Vagae vegetative branching in all 
species is pseudodichotomous; the branch displaces the leading shoot causing a fork. The symmetry of 
pseudodichotomy varies among species; in most the fork forms a right angle or close to it but in other species 
such as R streimannii the displacement of the leading shoot is but slight, and the pseudodichotomy is not 

immediately apparent, except that the leading shoot alternates left to right more than is quite usual between 
successive branches. 

Neither Inoue and Schuster (1971), Inoue (1984), nor So (2000) explicitly noted hierarchical structure in shoot 
morphology. 

Branching 

Branch types provide significant clues to the identity of plants and different branching modes in stolons and 
subfloral innovations contribute to circumscribing some of the major lineages within Plagiochila. There is 
a structural component to branch production that is a function of shoot system organization, and this is a 
critical component in the interpretation of branching type that has not been fully appreciated. Branching 
within stolon sectors and leafy sectors are often by entirely different modes, and within leafy sectors vegetative 
branching often differs in mode from branching to produce shoots bearing reproductive structures. 

Within the stolon sector, most Plagiochila species issue new stolons via lateral-intercalary branches. However, 
two Australasian species, P. deltoidea and P. ratkowskiana, produce ventral-intercalary branches within their 
stolon sectors. These ventral-intercalary branches appear to originate deep within the stem, possibly in the outer 
layers of the medulla, as they split the stem cortex longitudinally as they erupt and mature. This difference in 
the branch type by which new stolons are produced provides a valuable character for differentiating P. deltoidea 
from species to which it is superficially similar including P. fasciculata, P. hartziana, and P. strombifolia, 
particularly when material is sterile. 

Within leafy shoot sectors two vegetative branch types predominate, Frullania-type and lateral-intercalary 
branching. Some species produce vegetative branches exclusively by one branch type or the other; in P. abietina, 
P. arbuscula and P. queenslandica for example vegetative branching is exclusively (or nearly so) Frullania-type, 
whereas in P. lamellata, P. aenea and P. rutlandii it is exclusively lateral-intercalary. Other species including 
P. fasciculata, P. incurvicolla, and P. hartziana produce both Frullania-type and lateral-intercalary vegetative 
branches and the relative frequency of each type varies among species, in this example lateral-intercalary 
vegetative branches are uncommon in P. fasciculata while they predominate in P. incurvicolla. Ventral- 
intercalary vegetative branching is absent from all Plagiochila species, except when shoot tips are damaged and 
the apex removed, in which case new vegetative shoots are produced close to the apex by lateral-intercalary 
branching alone, or a combination of lateral- and ventral-intercalary branching. If a plant produces normal 

ventral-intercalary vegetative branches, then it belongs to either Dinckleria or the Chiastocaulon lineage. 
Species whose vegetative branches are otherwise exclusively Frullania-type will produce lateral-intercalary 
branches in response to apex damage, so the state of the shoot apex should be checked when making an 
assessment of the vegetative branch types. 
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Subfloral innovations are borne immediately below the gynoecium in most Plagiochila species, such that 
exceptions like R abietina are notable. In most Plagiochila species the subfloral innovations issue by lateral- 
intercalary branching, but in species of sect. Denticulatae the subfloral innovations are produced by ventral- 
intercalary branching and lateral-intercalary branching. Usually the subfloral branch is ventral-intercalary 

when one subfloral innovation is present, and lateral-intercalary when two or more are present, but both types 
may be associated with a single gynoecium. 

In the male plants of many Plagiochila species male branches are produced in terminal pairs, or fascicles 
of three or more male branches at the apex of leafy shoots, with branches issuing from the base of the first 
(leading) male branch producing others. The branch type associated with the proliferation of male branches 
is usually Frullania-type, such that some species with exclusively lateral-intercalary vegetative branching may 
produce Frullania-type male branches, and the production of male branches is the only circumstance in which 

Frullania-type branches are manifest in those species. Plagiochila deltoidea and P ratkowskiana both produce 
ventral-intercalary branches in association with male branches, either at the branch base or from among the 

male bracts, and these may proliferate male branches or produce a vegetative branch. 

Leaf shape 

Leaf shape varies among species of Plagiochila and presents a critical source of species-circumscribing features 
despite considerable within-individual and within-species variation. Within individuals leaf shape often 
expresses variation correlated with size. The breadth of this size-correlated variation within individuals is 
often greater than the differences in leaf shape expressed among species, and as such ranges of shape and size 
variation overlap across species and no morphological discontinuity may be evident when leaf shape or size are 
considered independently. However, in many species of Plagiochila differences in leaf shape and size manifest 
in the size and shape of the largest leaves associated with primary shoots, which may provide diagnostic, if 
subtle, differences useful for species circumscription and specimen identification, as demonstrated by Renner 
et al (2018). Correspondingly, the shape of leaves from secondary, tertiary, and quaternary shoots, tend to 

be smaller and may not provide diagnostic differences among species, due to the convergence in allometric 
relationships within smaller size ranges. 

Leaf orientation and spacing 

Leaf orientation varies among species, some like P retrospectans and P fuscella have transversely orientated 
leaves, while others like P bantamensis and P vitiensis have nearly longitudinally orientated leaves. 

Leaf spacing may show different tendencies among species, particularly closely related species, which 
provide clues to identity though these are probably best regarded as non-definitive clues only. As an example, 
P fasciculata typically has imbricate primary shoot leaves, while P subfasciculata typically has remote to 
contiguous primary shoot leaves, so an initial appraisal of leaf spacing can be corroborated or falsified by 
assessment of leaf shape and dentition. Plagiochila apatila and P nebulosa have leaves more closely spaced than 
some other sect. Vagae species such as P minax. Other species express considerable variation in leaf spacing, 
such as P incurvicolla within which individuals vary from taller morphs with widely remote leaves to short 
plants with contiguous to imbricate leaves. Plagiochila deltoidea is another species in which leaf spacing varies, 
so this character should be used with a degree of discretion. 

Leaf dentition 

Leaf dentition varies among species and is another critical source of species circumscribing characters. Teeth 
vary from triangular with a broad base and composed of quadrate to subquadrate cells, to spinose with a narrow 
base and composed of elongated cells to dilate and composed of elongate rectangular cells. The number of 
teeth on leaf margin also serves to differentiate among some species, as does their distribution. In particular 
the presence of teeth on the dorsal leaf margin is important in distinguishing between some similar pairs of 
species, for example P sydneyensis from other species of sect. Cucullatae, and P baylisii from P circinalis. The 
number of teeth shows a broad positive correlation with leaf size; within species the larger the leaf the more 
teeth on its margin. 

Leaf cells 

A thickened border is present in some species of sect. Denticulatae such as P gigantea and P retrospectans. This 
border consists of continuous golden-brown pigmented thickening on the walls of the marginal two or three tiers 
of leaf cells, and this is sometimes discernable with a hand lens in the field. Plagiochila lamellata may also produce 
a similar leaf border in the same manner. The presence of a leaf border is a feature of most, but not all species of 
sect. Denticulatae, being absent from P gregaria or Pfragmentissima, and variably expressed in P rutlandii. 
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The degree of trigone development varies among Plagiochila species, some species such as R circinalis are 
capable of producing block-like trigones, while others such as P. bantamensis produce triangular trigones only. 
So, while this character is potentially informative, the capacity for intra-specific variation in trigone production 
limits this somewhat. 

Leaf-cell size and thickening both vary within and among species and have not been critically assessed as part 
of this study, so are not used as species circumscribing characters. However, species of sect. Cucullatae generally 
have larger, more leptodermous cells than other Plagiochila species, and this gives the plants a distinctive glassy 
appearance in the herbarium. Leaf cell size provides a useful source of characters for differentiating between 
P apatila and R nebulosa, as discussed below P nebulosa has distinctly elongate leaf marginal cells and leaf 
teeth cells in comparison to P apatila. 

Underleaves 

Many Plagiochila species produce underleaves, though in most these underleaves are highly reduced. These 
reduced underleaves are often triangular, but some species have bi-lobed vestigial underleaves. Plagiochila 
streimannii produces what are probably the most conspicuous and well-developed underleaves among 
Australasian species. Plagiochila bantamensis also produces conspicuous underleaves, and in these two species 
the presence of large underleaves serves to differentiate them from others in their respective sections that 
do not produce underleaves. However, both species are distinctive and can be recognized without assessing 
the underleaves. Multiramous ciliiform underleaves are produced by P arbuscula, P alta, P pacifica, and 
P trispicata, but these fragment and dislocate to the point of absence from mature shoot sectors, except for 
P pacifica in which underleaf remnants, comprising the basal-most cells of the underleaf remain on mature 
shoot sectors. In all species of the P arbuscula complex the fully-formed underleaves can only be found among 
the embryonic leaves at the shoot apex. 

Paraphyllia and lamellae. 

Paraphyllia and lamellae are produced by several species and are usually consistently produced by the species 
that possesses them. The distribution of paraphyllia and lamellae on the stem varies among species and this 
is useful for identification. Paraphyllia may may be restricted to the dorsal or the ventral sides of the stem, as 
in P. circumdentata, and P. kirkii or distributed all around the stem surface as in P. abietina or confined to the 
ventral stem surface as in P. obtusa and P. streimannii. In Plagiochila abietina paraphyllia are usually uniseriate 
projections, but larger paraphyllia comprising small flanges of tissue, sometimes bearing one or two teeth, are 
also produced. Large branched and ciliate paraphyllia are produced by P. obtusa and P. streimannii; in both 
these species paraphyllia are restricted to the ventral side of the stem. Paraphyllia in P. circumdentata and 
P. kirkii are chartaceous, but in the latter some paraphyllia are long and approach lamellae. A single long linear 
lamella is present on the dorsal stem surface adjacent each leaf insertion line in P. lamellata. 

Asexual reproduction 

Several modes of asexual reproduction occur in Australian Plagiochila species. The manifestation of these 
various modes is more informative of broader relationships than species circumscription, nevertheless the 
presence of a given type of asexual reproduction can often usefully localize an unknown plant to one or two 
likely groups of species. Most species of sect. Vagae produce gemmae borne on the ventral surface of the leaves. 
These form by budding, then proliferation of single leaf cells, and quickly assume the form of a small shoot. 
They may be particularly dense in some individuals. Several species reproduce via caducous leaves, and these 
may dislocate whole or in pieces. The leaves of P. minutissima and P. spinulosa dislocate as a whole from their 
base, while the leaves of P. bantamensis dislocate as fragments starting at the leaf apex and working inward 
toward the stem as the leaf ages. 

Male bracts 

The male bracts of Plagiochila exhibit useful variation. The male bracts in species of sect. Denticulatae are 
remote to contiguous, and the bract lobe rolls down and sits below the next male bract, so stops below, an 
arrangement called hypostatic. The other arrangement is exemplified by species of sect. Vagae whose male 
bracts are imbricate, the bract lobe then laying upon the next male bract, so stopping on, an arrangement 
called epistatic. Male bract lobes may be toothed or entire, and their apex rounded to acute, and some similar 
species pairs may be readily distinguished on this basis, for example P. strombifolia has entire male bract lobes, 
while P. fasciculata has dentate male bract lobes. 
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Taxonomic Treatment 

Plagiochila (Dumort.) Dumort. Recueil Observ. Jungerm. 14 (1835) 

Basionym: Radula sect. Plagiochila Dumort., Syll. Jungerm. Europ. 42 (1831) 

Type: Plagiochila asplenioides (L.) Dumort. Recueil Observ. Jungerm. 14 (1835) 

Shoots in nearly all species divided into microphyllous basal stolon and leafy upper sector. Branching within 
the stolon lateral- or ventral- intercalary. Vegetative branching within the leafy sector various, Frullania-type, 
lateral-intercalary, or ventral-intercalary. Leaves succubously inserted, sometimes nearly transverse, usually 
unlobed, rarely bifid, usually with toothed margins, teeth various. Underleaves usually reduced or absent, but 
in sect. Cucullatae well developed, bifid, and ciliate. Stems with differentiated cortex, walls typically thickened 
and brown pigmented. Dioecious. Androecia intercalary on shoots. Gynoecia terminal, on primary shoots 
or any subordinate shoot order, in some species such as P abietina on abbreviated shoots, with two leaf-like 
bracts and sometimes a bracteole. Perianth laterally compressed, ventral face reduced or absent. Subfloral 
innovations by lateral and/or ventral intercalary branching. 
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Key to Australasian Plagiochila. 

Leafy shoots bipinnate, pinnate or irregular. Vegetative branching Frullania-type or 
lateral-intercalary, not pseudodichotomous. Asexual production, if present, by caducous leaves. 
Paraphyllia, if present, confined to dorsal stem surface or distributed on all stem surfaces.13 

Leafy shoots pseudodichotomous, vegetative branching Frullania-type. Asexual reproduction, 
if present, by gemmae produced from the leaf ventral surface. Paraphyllia, if present, 
confined to the ventral stem surface.sect. Vagae 2 

Stems with paraphyllia on their ventral surface.3 

Stems without paraphyllia on their ventral surface.4 

Leaves falcate, with 2-7 triangular teeth around the apex. Underleaves conspicuous, 
larger than paraphyllia.P streimannii 

Leaves elliptic, with up to 25 spinose-ciliate teeth, sometimes on all margins. 
Underleaves similar in size to paraphyllia.P obtusa 

Leaves on secondary, tertiary and quaternary shoots rectangular to narrowly-rectangular, 
apex bifid, often no other teeth present on leaf margin.P daviesiana 

Leaves on secondary, tertiary and quaternary shoots elliptic to ovate to ovate-triangular, 
apex truncate to rounded, with two or more teeth at apex and additional teeth on 
ventral leaf margin at least.5 

Ventral leaf margin undulate.P norfolkiensis 

Ventral leaf margin plane.6 

Leaf margins conspicuously dentate.7 

Leaf margins often entire, or with inconspicuous triangular teeth.8 

Leaves triangular-oblong, apex truncate, margins entire.P acutifolia 

Leaves elliptic-oblong, apex rounded or truncate, margins usually with 
small triangular teeth.P paucidens 

Primary shoots 3.2-3.7 mm wide.9 

Primary shoots 5.0-5.5 mm wide.11 

Leaves on primary shoots oblong-triangular.10 

Leaves on primary shoots triangular-ovate .P queenslandica 

Leaves on primary shoots with 14-20 spinose teeth regularly spaced around apex and 
along ventral margin; cells in teeth elongate, narrowly rectangular. 
Male bract lobes obtuse, otherwise entire.P nebulosa 
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10 Leaves on primary shoots with 11-15 triangular teeth around apex and on ventral margin, 
scattered and irregularly spaced, cells in teeth isodiametric to rectangular, not elongate. 
Male bract lobes with 4-7 triangular teeth on margin.R apatila 

11 Primary shoot leaves with 3-20 triangular teeth.12 

11 Primary shoot leaves with 15-40 sharp triangular teeth.R teysmannii 

12 Leaves on primary shoots oblong-triangular, with 3-10 teeth, often two teeth at 
leaf apex prominent.R minax 

12 Leaves on primary shoots asymmetrically ovate, with 8-20 teeth, teeth at 
apex not prominent.R meridionalis 

13 Stolons originating by ventral-intercalary branching.sect. Austrocaules 14 

13 Stolons originating by lateral-intercalary branching.15 

14 Leaves rotund, with 0-10 small triangular teeth. Medial leaf cells to 41 pm long 
and 28 pm wide.R ratkowskiana 

14 Leaves asymmetrically ovate, with 7-24 triangular, acuminate teeth. Medial leaf cells to 
25 pm long and 18 pm wide.R deltoidea 

15 Leaf cells with triangular to block-like trigones, with or without medial wall thickenings, 
but not with vermiculately thickened walls.16 

15 Leaf cells with bulging trigones and medial wall thinkenings, often alternating either 
side of the cell wall to form vermiculately thickened walls.R aenea 

16 Lamellae either absent, or admixed with numerous paraphyllia.17 

16 A single lamella present adjacent each stem insertion line, paraphyllia absent.R lamellata 

17 Subfloral innovations originating by lateral-intercalary branching. Male bracts epistatic. 
Leaf border absent.26 

17 Subfloral innovations originating by ventral intercalary branching when one subfloral 
innovation is produced, or by a mix of lateral- and ventral-intercalary branches. 
Male bracts hypostatic, but epistatic in R. gregaria and R fragmentissima. 
Leaf border present, but absent in R gregaria and R fragmentissima.sect. Denticulatae 18 

18 Leafy shoots prostrate, branching irregular, stolons absent or inconspicuous.19 

18 Leafy shoots procumbent or erect, branching irregular or pinnate, stolons present and 
either a basal system or at the base of each ramet.20 

19 Leaves ovate-rotund, with spinose-ciliate teeth.R banksiana 

19 Leaves triangular-ovate with spinose teeth.R intertexta 

20 Leaf with a golden border formed by continuous heavy thickenings on walls of the 
outer two or three tiers of leaf cells closest to the margin.21 

20 Leaves without a distinct border as above.24 

21 Leaves with 15-60 spinose teeth. Vegetative branching Frullania-type. 
Leaves succubously orientated.22 

21 Leaves with 0-100 small and sharp-triangular teeth. Vegetative branching lateral-intercalary. 
Leaves transversely orientated.23 

22 Leaves on primary shoots obovate. Shoots flabellate, procumbent.R baileyana 

22 Leaves on primary shoots elliptic. Shoots dendroid, erect.R gigantea 

23 Leaf apex without a single larger triangular-spinose tooth.Rfuscella 

23 Leaf apex with a single larger triangular-spinose tooth.R retrospectans 

24 Leafy shoot systems monomorphic, irregularly branched above system of basal stolons.25 

24 Leafy shoot systems di- or trimorphic, pinnate or bipinnate. Secondary shoots smaller in 
stature than primary shoot, bearing smaller leaves with more numerous and prominent 
teeth than primary shoot leaves.R rutlandii 
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25 Leaves asymmetrically triangular ovate, with teeth around the apex and on the ventral margin. 
Perianths with a prominent wing along the length of the dorsal keel. Rfragn 

25 Leaves broadly asymmetrically ovate, entire or with a few teeth around the apex. 
Perianths with a low wing at the base of the dorsal keel. P. gregaria 

26 Teeth ciliate ; leaves with or without a pouch.sect. Cucullatae 27 

26 Teeth triangular to spinose; leaves never with a pouch.31 

27 Dorsal leaf margin with ciliate teeth.28 

27 Dorsal leaf margin entire or with acutely triangular teeth.29 

28 Leaves oblong-falcate, leaf pouch spheroidal. Primary shoots 2.5-4.5 mm wide.R bantamensis 

28 Leaves rotund to ovate, leaf pouch absent, ventral margin revolute at base only. 
Primary shoots 10-13 mm wide. R sandei 

29 A fusiform to pyriform leaf pouch present on larger leaves.R sydneyensis 

29 A leaf pouch not developed, ventral margin revolute at base only. .30 

30 Leaves triangular-ovate, with numerous spinose-ciliate teeth around apex and on 
ventral leaf margin.R blepharophora 

30 Leaves elliptic, oblong or oblong-ovate, with sharp triangular to spinose-ciliate 
teeth tending to cluster toward the leaf apex.R vitiensis 

31 Vegetative branching lateral-intercalary only..43 

31 Frullania-type vegetative branching present.32 

32 Stems without paraphyllia.33 

32 Stems with paraphyllia .R abietina 

33 Primary shoots 3.0-5.5 mm wide. Basal-most male bracts lamellate. Shoot systems pinnate.34 

33 Primary shoots 5.0-9.0 mm wide. Basal-most male bracts not lamellate. 
Shoot systems pinnate or bipinnate.39 

34 Plants mid-green, mat. Leaves with 10-30 teeth.35 

34 Plants dark green-black to bronze-black or black, glossy. Leaves usually with 0-3 teeth.R hartziana 

35 Dorsal leaf margin entire.36 

35 Dorsal leaf margin with spinose teeth at base immediately above stem insertion. R baylisii 

36 Leaves asymmetrically triangular-ovate, teeth triangular. .37 

36 Leaves ovate, teeth triangular-acuminate to aciculate.38 

37 Leaves on primary shoots remote to contiguous, triangular-oblong to more or less elliptic, 
1550-2450 mm long x 950-1575 mm wide; ventral margin straight in outer half and 
shallowly ampliate at base or continuously curved in more elliptic leaves; apex and 
ventral margin bearing 3-16 triangular teeth; apex usually with 2 prominent teeth, 
inner quarter of ventral margin at base of ampliate portion usually entire.R subfasciculata 

37 Leaves on primary shoots contiguous to imbricate, triangular ovate, 1600-2870 mm long x 
1220-2330 mm wide; ventral margin curved in outer half and ampliate at base, apex and 
ventral margins, including ampliate portion, bearing 13-23 triangular teeth; sometimes 
two or three teeth at the apex slightly larger; inner quarter of ventral margin at base of 
ampliate portion usually with one to three teeth.Rfasciculata 

38 Plants forming turfs of densely packed, irregularly branched, leafy shoots.R incurvicolla 

38 Plants forming turfs of loosely packed, openly pinnate to subpinnately 
branched leafy shoots.R conturbata 

39 Primary shoot leaves oblong-triangular, apex often truncate. Primary shoots 5-7 mm wide.40 

39 Primary shoot leaves triangular ovate, apex rounded. Primary shoots 
7-9 mm wide.R stephensoniana 

40 Leafy shoot-systems bipinnate. Underleaf remnants absent from mature shoot sectors.41 
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40 Leafy shoot-systems pinnate. Underleaf remnants present on mature shoot sectors. R pacifica 

41 Primary shoot leaves longer than wide, more oblong than ovate.42 

41 Primary shoot leaves nearly the same dimension at their widest and longest, more ovate 
rather than oblong.R arbuscula 

42 Primary shoot leaves oblong-triangular, 2880-5020 pm long x 1660-3500 pm wide, with an 
ampliate base, apex rounded or truncate, dorsal margin straight to shallowly concave; 
with 6-23 triangular to long triangular teeth distributed discontinuously around the apex and 
along the ventral margin, usually with a gap in the middle of the ventral margin, in some 
leaves extending along the dorsal margin to the base, teeth smaller in stature around the 
apex than the base, where they may be long and curved. R trispicata 

42 Primary shoot leaves oblong, 1570-2885 pm long x820-1505 pm wide, with a shallowly 
ampliate base, apex truncate, dorsal margin shallowly convexly curved at its middle or, 
less commonly, straight; margins with 7-16 triangular teeth distributed discontinuously 
around the ventral margin, usually with a gap along the ventral margin, in some leaves 
extending along the dorsal margin, teeth similar in stature around apex and base.R alia 

43 Leafy shoots dimorphic, irregularly or regularly pinnate or dendroid.44 

43 Leafy shoots monomorphic, irregularly branched.48 

44 Primary shoots 1.5-4.0 mm wide. Leaves rotund to asymmetrically ovate.45 

44 Primary shoots 3.5-5.5 mm wide. Leaves triangular ovate to triangular oblong.R aemula 

45 Leaves persistent. Leaf cell surfaces smooth throughout.46 

45 Leaves caducous. Leaf cell surfaces striolate-papillose on basal cells.R spinulosa 

46 Shoots erect or spreading, pinnate or irregular, but secondary shoots not radiating 
and spreading.47 

46 Shoots erect, dendroid, secondary shoots long, radiating and spreading, 
often in a single plane, arising from a robust erect primary shoot.R ramosissima 

47 Underleaves present, vestigial, triangular. Oil-bodies granular. 
Teeth sharp triangular, mixed sizes.R colensoi 

47 Underleaves absent. Oil-bodies homogeneous. Teeth acicular, narrower, 
acuminate, evenly sized. R incurvicolla 

48 Stems with paraphyllia on dorsal surface.49 

48 Stems without paraphyllia.50 

49 Leaves ovate-trangular. Teeth on ampliate leaf margin straight.R circumdentata 

49 Leaves narrow triangular falcate. Teeth on ampliate leaf margin curved. R kirkii 

50 Leaves round.51 

50 Leaves oblong to oblong-triangular.52 

51 Male branches straight.R microdictyon 

51 Male branches circinate.R circinalis 

52 Primary shoots 0.8-3.8 mm wide.53 

52 Primary shoots 3.0-6.5 mm wide.55 

53 Leaf insertion not attaining dorsal stem mid-line. Shoots 0.8-2.4 mm wide.54 

53 Leaf insertion attaining dorsal stem mid-line. Shoots 2.5-3.8 mm wide.R vampira 

54 Shoots 1.6-2.4 mm wide. Leaves persistent.R monospiris 

54 Shoots 0.8-1.3 mm wide. Leaves caducous.R minutissima 

55 Dorsal leaf margin with spinose teeth along its length. Male bract lobes denticulate. 
Perianth dorsal keel with spinose wing.R annotina 

55 Dorsal leaf margin entire, at least in basal two thirds. Male bract lobes entire. 
Perianth dorsal keel with low, entire wing.R strombifolia 
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Plagiochila sect. Denticulatae Schiffn., Hep. FI. Buitenzorg: 106 (1900) 

Type: Plagiochila nobilis Gottsche (lectotype designated by So & Grolle 2000) 

= Plagiochila sect. Fragmentissimae (Inoue et R.M.Schust.) R.M.Schust., Hepaticae and Anthocerotae of North 
America 4: 449 (1980) 

Basionym: Plagiochila subsect. Fragmentissimae Inoue et R.M.Schust., Journal of the Hattori Botanical 
Laboratory 34: 154 (1971) 

Type: Plagiochila fragmentissima Inoue & Schuster. 

Nine species from Australasia belong to sect. Denticulatae, whose other species occur in Malesia and on the 
eastern side of the Pacific in southern South America with a few species distributed along the Andes into 
Central America as far north as Costa Rica (Patzak et al 2016). The section may be circumscribed by a unique 
combination of features. The stolon branching is lateral-intercalary, and shoot systems may be modular with 

a basal stoloniferous section and upper leafy sector, replicated sympodially from a basal stolon network, or 
monopodially from stolons produced from among leaves. Leafy shoot systems are monomorphic, dimorphic, 
or trimorphic, and shoots are hierarchically arranged. Lateral-intercalary vegetative branching occurs in all 
species, some species also produce Frullania-type terminal branching {P baileyana, P. gigantea). Spinose 
teeth two or three cells broad at base and uniseriate above, composed of elongate cells with differentially and 
continuously thickened cell walls on the leaf margins are characteristic of the section; but not all species have 
these teeth: P gregaria and P fragmentissima have fairly typical triangular teeth and the leaves of P fuscella 
may be entire. Leaf marginal cells may bear heavy golden-brown pigmented thickening on their cell walls, this 
too is characteristic of some but not all species in the section. Subfloral innovations are produced by ventral- 
intercalary branching when one subfloral innovation is present, and while sect. Denticulatae is the only section 
to produce ventral-intercalary subfloral innovations, the subfloral innovation branching mode switches to 
lateral-intercalary branches when two or more subfloral innovations are present. 

Plagiochila baileyana Steph., Bulletin de I’Herbier Boissier, sen 2 3: 327 (1903) = Species Hepaticarum 

2:311 (1903) 

Type citation: Australia, Queensland, Bellenden Ker Range (Bailey). 

Type: Australia: Queensland, Bellenden ker District, Bellenden Ker, Palm Camp, 1889, F.M. Bailey (ex herb. 
Brotherus 627?) (lectotype designated by Bonner (1962): G 00064091! as Plag. baileyana St. n.sp. Original; 
isolectotypes: BM! MEL 1039230!) 

Plagiochila baileyana Steph. ex F.M.Bailey, A synopsis of the Queensland Flora, suppl. 3: 102. (1890) nom. 
inval. 

Type citation: Palm Camp, Bellender-Ker, 4000ft 

Etymology: after Eredrick Manson Bailey (1827-1915) the first government botanist in the state of Queensland 
who collected the type on the 1889 Government Scientific Expedition to the Bellenden Ker Range led by 
Archibald Meston (White 1950). 

Notes: Baileys Palm Camp collection was made on the Bellenden Ker expedition either on the way up 

(20-21 June 1889) or on the way back down (28 June-1 July 1889) Bellenden Ker,. Palm Camp is on the ridge 
to the west and north of current Bellenden Ker centre peak, at around 1200 m altitude (Dowe and Broughton 
2007). The specimens labeled EM. Bailey 627 contain two elements, the other being P conturbata, as in the 
duplicate now in NY, discussed further below under P subfasciculata. 

Description: Plants with flabellate branched, procumbent leafy shoots comprising repeated monopodial 
units of a basal stolon and upper leafy sector, stolons arising from within the leafy sector near its base by 
lateral-intercalary branching; forming diffuse mats; mid-green to bronze-green, shoot systems to 120 mm 

long and 70 mm wide, dimorphic; primary shoots 2.0-4.0 mm wide, secondary shoots smaller, arising by 
Frullania-type branches. Stems of primary shoots flexuose, without lamellae, paraphyllia, or paraphyses, 
reddish-brown, to 350 pm diameter, transversely elliptic, surfaces apparently smooth, irregular; cortical cells 
in 4-6 layers, cortical cell walls strongly and continuously thickened, reddish-brown, outer layer with thinner 
walls than inner cortical cell layers, all cortical cells smaller than medulla cells; medulla cell walls without 
secondary thickening, primary walls yellow- to yellow-brown pigmented. Rhizoids on stolons arising from 

the lateral merophytes at the base of leaves and from the ventral merophyte row. Leaves on stolons reduced, 
entire, remote to contiguous. Leaves on primary shoots contiguous, succubously inserted and orientated, 
obovate, 2685-3210 pm long x 1535-1825 pm wide, on secondary shoots 1700-2265 pm long x 1120-1615 
pm wide, dorsal margin shallowly curved, ventral margin straight at base; dorsal margin entire or with a few 
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scattered teeth, apex and ventral margin with (15-)23-33 teeth, teeth spinose comprised of two to four cells, 
apical cell triangular, slightly elongated and acute-tipped; leaf insertion J-shaped, recurved at ventral end, 
decurrent dorsally, not attaining ventral stem midline leaving, variably along a shoot, one or two cortical 
cell rows leaf-free, attaining the dorsal stem midline, stem visible between leaves. Marginal leaf cells short 
rectangular to rectangular, 21-27 pm long x 6-13 pm wide, occasionally quadrate, long axis perpendicular 

to leaf margin, walls of one to three tiers of marginal cells with continuous golden-brown thickening; medial 
leaf cells hexagonal to polyhedral, 26-32 pm long x 18-22 pm wide, walls without secondary thickening, 
unpigmented, with small concave to triangular trigones; cells in leaf base elliptic to long rectangular, 40-71 pm 
long X 14-18 pm, walls continuously thickened. Cell surfaces smooth. Oil-bodies 4-7 per cell, ellipsoid, pale 
grey-brown, internally homogeneous, surface granular. Underleaves absent. Asexual reproduction absent. 

Dioicous. Androecia intercalary on shoots that continue vegetative growth, fascicles of two or three male 

branches produced at the apex of vegetative shoots by Frullania-type branching at the base of the leading 
male branch; lateral- and ventral-intercalary branches not associated with male branches; bracts in 3-10 pairs, 
contiguous but not closely packed, bracts resembling sterile leaves but with a dorsal pouch, antheridia 1 per 
bract, stalk biseriate; stem among bracts unornamented. Gynoecia at apices of leafy shoots; bracts elliptic- 
obovate, 2600-3400 pm long x 1200-2000 pm wide; apex and ventral margin with numerous spinose teeth; 
bract cells as for leaf cells; cell surfaces smooth; female bracteole absent. Subfloral innovations produced by 
lateral-intercalary branching from below the female bracts, 1 per gynoecium in the absence of sporophyte 
production, absent when sporophytes are present. Perianth ligulate, 3800-4700 pm long x 1550-1750 pm wide 
at mouth, dorsal and ventral keels not winged, laterally compressed but with a weakly inflated base, lateral 
walls plane; labia rounded, each bearing 25-35 spinose teeth. Fig. 1. 

Recognition: Plagiochila baileyana is distinctive in the procumbent habit of its monopodial shoot systems 
which are pinnate-flabellate with Frullania-type vegetative branching, the numerous spinose-dentate teeth 
around the leaf margin, and the presence of a leaf border formed by cells with continuously thickened, golden- 
brown cell walls. 

Though similar to P. gigantea in details of leaf armature and cell wall architecture, the procumbent growth 
habit of P baileyana differs from the erect habit of P gigantea, a feature readily observed in the field. In the 
field Plagiochila baileyana forms mats of decumbent shoots, wherein the basal stolon, though initially erect, 
arches forward and downward, splaying the leafy shoot sector outward in close proximity to the substrate. 
This contrasts with the growth habit of the outwardly similar New Zealand endemic P gigantea, wherein the 
stolons are erect, and the leafy shoot sector radiates outward around the central axis in much the same manner 
as Hypnodendron alliance. The two species also differ in leaf shape, Plagiochila baileyana has obovate primary- 
shoot leaves, while P gigantea has broadly elliptic-ovate primary-shoot leaves and this character is probably 
the best basis for identifying herbarium specimens (Fig. 1). To assess shape adequately leaves must be dissected 
from shoots and slide-mounted. 

Notes: The type of Plagiochila baileyana comprises a fragmented collection mostly of secondary and tertiary 
branches, with a couple of primary branches. The distinctive procumbent habit is no longer evident in the 
specimen, whose shoots scarcely now approach 2 cm long, let alone the 7 cm described by Stephani. This 
species presents one instance wherein Stephani’s protologue provides a clearer conception of the species than 
the extant type specimens now do, even the more copious isotype in BM. In particular Stephanis description 
of the habit and the leaf shape clearly encapsulate salient differences between this species and the related 
P gigantea, with which this species was synonymised by Engel and Merrill (2010a) on the basis of the shared 
leaf dentition and distinctive architecture and colour of the marginal cell walls. This proposed synonymy 
was rejected by molecular phylogeny reconstruction, which showed P baileyana was more closely related to 
P intertexta than P gigantea (Renner et al. 2017a, Fig. 1). 

Distribution and Ecology: Plagiochila baileyana is endemic to Australia, where it is confined to tropical 
montane rainforests above approximately 1200 m in the Wet Tropics Bioregion of north-east Queensland. 
Plagiochila baileyana has a scattered distribution from Thornton Peak in the north to Mount Bartle Erere in the 
south, and including Mount Bellenden Ker and the Windsor Tableland (M. Grixti pers. comm.). Plants inhabit 
riparian vegetation in permanently wet microsites often beneath overhanging vegetation. On Bartle Frere this 

species grew on permanently wet soil in seepage sites under Helmholtzia, microsites in which the plants were 
hydrated even during the dry season when all surrounding bryophytes were desiccated. On Thornton Peak 

P. baileyana grew on granite boulders on a steep slope in hyperhumid cloud forest with a range of other large 
moisture-dependent bryophyte species. 

The name Plagiochila baileyana has been widely applied to specimens from Tasmania and New Zealand. See 
the treatment of P. subfasciculata below for discussion of how this application came about. 
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Fig 1. Plagiochila baileyana and P. gigantea leaves from primary shoots. Plagiochila bailey ana leaves all from MAM. 
Renner 7318 & LJ. Gray (NSW 880459); Plagiochila gigantea all from and Glenny 118 (NSW) respectively. 
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Representative specimens examined: Australia: Cook: Summit ridge of Mount Bellenden Ker, between the 
radio mast and W end of centre peak, 17°56'36"S 145°5r06"E, 1370-1420 m, 13 Jun 2001, D.C. Cargill 109 
(CANB 644592.1); Cook, 5 km N of Tinaroo Dam, 17°05'54"S 145°35'26"E, 1025 m, 20 Aug 2000, B.S. Wannan 
1899 & R.L. Jago (NSW 623679); M.A.M. Renner 7311 & LJ. Gray (NSW 880456); ibid, M.A.M. Renner 7318 
& LJ. Gray (NSW 880459). 

Plagiochila banksiana Gottsche, Annales des Sciences Naturelles; Botanique, ser. 4,8: 329 (1857) 

Type citation: None provided. 

Type: New Zealand, 1843, RaouJ ex herb. Mont., Mus. Paris ex herb. Stephani (lectotype designated by Bonner 
(1962): G 00121028!) 

=Plagiochila laeta Mitt., Handbook of the New Zealand Flora: 752 (1867) 

Type citation: Northern Island, Colenso 

Type: n.v. 

=Plagiochila limpida Herzog, Transactions and Proceedings of the Royal Society of New Zealand 68:42 (1938) 

Type citation:... by Makaretu Falls, Wairoa, leg. E.A. Hodgson (n.l) 

Type: n.v. 

=Plagiochila banksiana var. echinophora Inoue et R.M.Schust., Journal of the Hattori Botanical Laboratory 34: 
62 (1971) syn. nov. 

Type citation: New Zealand, S. of Haast Pass, Otago Prov., South Island, leg. Schuster 49724a (MASS) 

Type: n.v. 

Etymology: named for Sir Joseph Banks who, with Daniel Solander, were aboard HMB Endeavour on Cook’s 
first voyage to New Zealand. 

Description: Plants irregularly branched, prostrate leafy shoots; robust system of basal stolons absent, but 
microphyllous shoots may be present in basal sectors of the plant; forming diffuse mats; mid-green, shoots to 
90 mm long, monomorphic; primary shoots 2.0-4.0 mm wide, secondary shoots smaller, arising by lateral- 
intercalary branches. Stems of primary shoots without lamellae, paraphyllia, or paraphyses, reddish-brown, to 
600 pm diameter, transversely elliptic, surfaces smooth; cortical cells in up to 4 or 5 layers, cortical cell walls 
continuously thickened, light reddish-brown, outer layer with thinner walls than inner cortical cell layers, inner 
cells with thickening tapering toward medulla, all cortical cells smaller than medulla cells, cortex sometimes 
weakly differentiated in which case walls are thinner and with faint pigmentation; medulla cell walls without 
secondary thickening, primary walls yellow- to yellow-brown pigmented. Rhizoids arising from the lateral 

merophyte at the base of leaves and from the ventral merophyte. Leaves on primary shoots contiguous to 
imbricate, succubously inserted and orientated, ovate-rotund, 1500-3000 pm long x 1200-2800 pm wide; 
dorsal margin entire or with a few scattered teeth, apex and ventral margin with 15-38 teeth, teeth spinose- 
ciliate comprised of two to four cells, apical cell triangular, slightly elongated and acute-tipped; leaf insertion 
J-shaped, recurved at ventral end, decurrent dorsally, not attaining ventral stem midline leaving, variably along 
a shoot, one or two cortical cell rows leaf-free, not attaining the dorsal stem midline, stem visible between 
leaves. Marginal leaf cells rectangular, 20-35 pm long x 10-15 pm wide, long axis parallel to leaf margin, walls 
of one to three tiers of marginal cells with or without weak continuous thickening; medial leaf cells hexagonal 
to polyhedral, 25-45 pm long x 35-45 pm wide, walls without secondary thickening, unpigmented, with 
small concave to triangular trigones; cells in leaf base elliptic to long rectangular, 25-75 pm long x 20-35 pm, 
walls unthickened except for triangular trigones. Cell surfaces smooth. Oil-bodies 5-12 per cell, fusiform to 
ellipsoid, hyaline, internally homogeneous, surface granular. Underleaves absent. Asexual reproduction absent. 

Dioicous. Androecia intercalary on shoots that continue vegetative growth, produced singly at the apex of 
vegetative shoots; lateral-intercalary branching from within male branch present in some plants, Frullania- 
type and ventral-intercalary branches not associated with male branches; bracts in up to 20 pairs, imbricate 
but not closely packed, bracts resembling sterile leaves in shape and dentition but smaller and with a dorsal 
pouch, antheridia 1 per bract, stalk biseriate; stem among bracts unornamented. Gynoecia at apices of leafy 
shoots; bracts rotund, larger than subtending leaves; apex and ventral margin with numerous spinose teeth; 
bract cells as for leaf cells; cell surfaces smooth; female bracteole absent. Subfloral innovations produced by 
ventral-intercalary or lateral-intercalary branching from between the female bracts. Perianth campanulate, 

1800-2400 pm long and 1300-1600 pm wide at mouth, dorsal and ventral keels narrowly winged; labia 
rounded, each bearing 4-15 spinose-ciliate teeth. Fig. 2. 
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Fig 2. Plagiochila banksiana leaves, all from PJ. de Lange 9934 (AK 323586). 

Recognition: Plagiochila banksiana can be recognized by the combination of prostrate or procumbent leafy 
shoots, absence of a well-defined network of basal stolons, broad-ovate leaves with spinose-dentate margins 
(Fig. 2), cells with weakly thickened cell walls and small triangular trigones. The stem anatomy of P. banksiana 
is unusual, in having a cortex of 3 or 4 tiers of cells whose walls are only moderately thickened. The male bracts 
of P. banksiana are leaf-like with a lobe nearly the same size and shape as the adjacent leaves. 

Distribution and Ecology: Plagiochila banksiana is a native of southern temperate Australasia with a range 
including the New Zealand mainland and outlying islands including the Chatham Islands. Plagiochila 
banksiana is widely distributed throughout the North and South Islands, from Te Paki to Fiordland. 
Plagiochila banksiana s only Australian occurrence is on Macquarie Island (Inoue and Seppelt 1985) and here, 
as in New Zealand, it is common in seepages and alongside streams in bryophyte communities typical of 
wet sites including Acrocladium, Brachythecium salebrosum, Breutelia pendula, Chiloscyphus, Dicranoloma, 
Drepanocladus uncinatus, Metzgeria, Riccardia cochleata, Temnoma palmatum, Thuidium. On Macquarie 
Island in association with Poa foliosa grassland, Carex trifida sedgeland, and Azorella polaris-Pleurophyllum 
herbfields. Plagiochila banksiana also grows on rocks within the flood zone of streams and rivers, or partially 
submerged on boulders, within waterways. The species occurs on a variety of substrates including basalt, 
ignimbrite, and schist. 

Representative specimens examined: Australia: Verremy [sic] as Plagiochila Beta deltoidea Ldbg. (G 026167); 
Macquarie Island: Skua Lake, Quadrat 4, 54°37'S 158°50'E, 22 Nov 1983, G.R. Copson (HO 577576); Skua 
Lake, Quadrat 2, 54°37'S 158°50’E, 22 Oct 1983, G.R. Copson (HO 577577); Skua Lake, 54°37'S 158°50'E, 22 
Oct 1983, G.R. Copson (HO 577578); Sawyer Creek Gorge, 54°38'08"S 158°53T8"E, 30 m, 11 Nov 1979, R.D. 
Seppelt 6605 (HO 577581); Sawyer Creek Gorge, edge of lower waterfall, 54°38'S 158°53'E, 25 m, 23 Nov 1981, 
R.D. Seppelt 11963 (HO 577599); Boiler Rocks, 54°33'S 158°52'E, 15 m, 13 Dec 1979, R.D. Seppelt 7225 (HO 
577583); Sawyer Creek valley, above main water fall, 54°38'S 158°53'E, 80 m, 19 Nov 1979, R.D. Seppelt 6894 
(HO 577582); north west of Handspike Corner, 54°30'S 158°53'E, 15 m, 3 Jan 1980, R.D. Seppelt 7403 (HO 
577584); ibid, R.D. Seppelt 7406 (HO 577585); ibid, 20 Jan 1980, R.D. Seppelt 10230 (HO 577588); ibid, 25 Oct 
1984, R.D. Seppelt 14587 (HO 577605); Hurd Point, coastal slopes behind field Hut, 54°46'S 158°50'E, 100 
m, 17 Jan 1980, R.D. Seppelt 7791 (HO 577586); 1.5 km north east of Bauer Bay refuge hut, 54°33'S 158°53'E, 
120 m, 6 Nov 1981, R.D. Seppelt 11694 (HO 577589); west coast raised beach terrace between Boiler Rocks 
and Douglas Point, 54°33'S 158°52'E, 20 m, 16 Nov 1981, R.D. Seppelt 11804 (HO 577590); Finch Creek Valley, 
west of Sandy Bay, 54°34'S 158°54'E, 150 m, 23 Nov 1975, R.D. Seppelt 9572 (HO 577587); Raised beach terrace 
between Boiler Rocks and Douglas Point, 54°33'S 158°52'E, 20 m, 16 Nov 1981, R.D Seppelt 11809 (HO 577591); 
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Razor Back Ridge, 54°30'S 158°56'E, 100 m, 5 Nov 1983, R.D. Seppelt 14427 (HO 577603); Hasselborough Bay, 
54°30'S 158°56'E, 10 m, 7 Nov 1983, R.D. Seppelt 14466 (HO 577604); Nuggets Creek, 54°32’S 158°56'E, 20 m, 
22 Nov 1984, R.D. Seppelt 14776 (HO 577606); 50 m west of Gadgets Gully dam, 54°30'S 158°55'E, 110 m, 9 Feb 
1995, R.D. Seppelt 19540 (HO 577607); creek on south side of Tractor Rocks, 54°30'S 158°56'E, 3 Feb 1995, 
R.D. Seppelt 19958 (HO 577608). New Zealand: North Island: North Cape, Te Paki, North Cape Scientific 
Reserve, Pararaki Stream, at the confluence of eastern and western tributaries, 34°24'15"S 173°01'56"E, 100 m, 
22 Feb 2011, RJ. de Lange 9934 (AK 323586); Central North Island, Eastern Volcanic Plateau, Whirinaki, near 
Minginui, Whirinaki River, Mangamate waterfall, 39°3T21"S 176°46'52"E, 320 m, 6 Dec 2007, RJ. de Lange 
7359 & RB. Cashmore (AK 303499); South Island: Nelson Province, Gridiron Bivvy, Flora track, NW Nelson, 
41°11'S 172°44'E, 1000 m, 20 May 1983, /. Child H4773 (F 1088173); Arthurs Pass, east of pass, Pegleg Creek, 
north of the road, 42°54'S 171°34'E, 950 m, 1 Feb 1986, JE. Braggins 86/04IB (AK 258044); Hokitika Gorge 
track from footbridge, at river access about 1 km upstream of footbridge, 42°57'34"S 171°36'E, 75 m, 26 Nov 
1995,/.F. Braggins 95/649A (AK 303869); Fake Monowai, 19 km W'SW of Manapouri,45°35'S 167°22'E, 180 m, 
16 Nov 1990, J.A. Curnow 3480 (CANB 9406344); Chatham Islands: Rekohu (Chatham Island) Tuku-a- 
Tamatea Nature Reserve, Tuku-a-Tamatea River, 44°04'S 176°36'W, 200 m, 13 Sep 2007, RJ. de Lange CHI 143 
& RB. Heenan (AK 302541). 

Plagiochila fuscella (Hook.f. & Taylor) Taylor & Hook.f. ex Gottsche, Lindenb. & Nees, 
Synopsis Hepaticarum 5: 648 (1847) 

Basionym: Jungermannia fuscella Hook.f. & Taylor, Fondon Journal of Botany 3: 373 (1844) 

Type citation: Ford Auckland’s group. 

Type: Auckland Islands, Ford Auckland’s group, Nov 1840, JD. Hooker, Voyage of H.M. Discovery Ships Erebus 
and Terror (lectotype designated here: FH 00458014!) 

=Rlagiochila beckettiana Steph., Bulletin de I’Herbier Boissier, sen 2 4: 788. (1904) = Species Hepaticarum 2: 
466.(1904) 

Type citation: New Zealand (Colenso, Beckett) 

Type: New Zealand, insula merid., Waimate (Canterbury) in damp bush. May 1901, TW.N. Beckett 247, ex 
herb. Fevier 2784 (lectotype designated by Bonner (1962): G 00121210!) 

=Rlagiochila orbiculata Colenso, Transactions and Proceedings of the New Zealand Institute 21:48 (1888) 

Type citation: On ground, sides of Mount Tongariro, County of East Taupo; 1887; Mr. H. Hill. 

Type: New Zealand, Mt Tongariro, county of East Taupo, 1887, Colenso 1357 (lectotype designated by Bonner 
(1962): G). 

=Rlagiochila rotundifolia Colenso, Transactions and Proceedings of the New Zealand Institute 20:246 (1887) [1888] 

Type citation: Among small herbage, shaded woods, base of Mount Tongariro, County of East Taupo; 1887: Mr. 
H Hill 

Type: n.v. 

=Rlagiochila taylorii Steph., Bulletin de I’Herbier Boissier, sen 2 4: 781 (1904) = Species Hepaticarum 2: 459 
(1904) 

Type citation: Tasmania (Weymouth). 

Type: Tasmania, Mt Wellington, St Crispin’s, 2000 ft, on rocks, 24 Jan 1899, W.A. Weymouth 550, (lectotype 
designated by Inoue and Schuster (1971): NY; isolectotypes: BM! HO 305177! HO 85834! MET 300793!) 

=Rlagiochila fuscella van novae-zelandiae (E.A.Hodgs.) J.J.Engel & G.F.Mern, Nova Hedwigia 89: 294 (2009) 
syn. nov. 

Basionym: Plagiochila retrospectans van novae-zelandiae E.A.Hodgs., Transactions and Proceedings of the 
Royal Society of New Zealand 73: 293. (1944) 

Type citation: New Zealand Bealey River, coll. Berggren, n.3685e, 1874 

Type: n.v. 

Notes: Engel and Merrill (2010a) redundantly lectotypified R beckettiana on the same specimen as Bonner 
(1962) and identified a lectotype for J fuscella but their lectotypification did not fulfill the rather stringent 
requirements of the ICN. 
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A new lectotype for R orbiculata was identified by Engel and Merrill (2010a): New Zealand, Colenso 1329 
sub Plagiochila alpina Colenso (WELT: isolectotype: G 00120994!), however Bonner (1962) had already 
inadvertently lectotypified this species. Plagiochila rotundifolia is a synonym of P. fuscella fide Engel & Merrill 
(2009). Inoue and Schuster (1971) were not able to study the type of P rotundifolia, but Stephani (1892) gives 
it as a synonym of Adelanthus falcatus fide Hamlin (1972); Colenso’s collection (n. 1424a) in WELT agrees 
with Plagiochila retrospectans fide Hamlin (1972). Inoue and Schuster (1971) designated Weymouth no. 550 in 
NY as the lectotype of P taylorii and listed the name under synonymy of P stephensoniana; Engel and Merrill 
(2013) clarified the status of P. taylorii, and placed it in synonymy of P fuscella. Engel and Merrill (2010) 
recognized Plagiochila fuscella van novae-zelandiae for plants with reniform leaves, teeth on the leaf margins, 
and thickened marginal cell walls. All these characters vary as a function of exposure. The number of marginal 
teeth also varies within and among specimens. 

Etymology: fusci- dark brown, -ella diminutive suffix, in reference to plant colour. 

Description: Plants with irregularly branched, erect leafy shoots comprising repeated monopodial units of 
a basal stolon and upper leafy sector, stolons arising from within the leafy sector near its base by lateral- 
intercalary branching; forming dense turfs; dark-green to bronze-green, shoot systems to 60 mm long and 

25 mm wide, monomorphic; shoots 1.0-1.5 mm wide, arising by lateral-intercalary branches. Stems without 
lamellae, paraphyllia, or paraphyses, reddish-brown, to 400 pm diameter, transversely elliptic, surfaces 
apparently smooth, irregular; cortical cells in 4-6 layers, cortical cell walls strongly and continuously 
thickened, constricting the cell lumen in middle cortical layers, reddish-brown, outer layer with thinner walls 

than inner cortical cell layers, all cortical cells smaller than medulla cells; medulla cell walls without secondary 
thickening except those beneath the cortex, on whose walls thickening tapers over 2 or 3 tiers toward the stem 
centre, primary walls faint red-brown pigmented. Rhizoids on stolons arising from the lateral merophytes at 
the base of leaves and from the ventral merophyte row. Leaves within stolon sector reduced, entire, remote to 
contiguous. Leaves on leafy shoots imbricate, succubously inserted but transversely orientated, rotund-ovate, 
1550-2500 pm long x 1500-2350 pm wide, dorsal margin shallowly curved, ventral margin ampliate; margins 
entire or with up to 100 teeth on apex and ventral margin, teeth small and triangular, comprised of one or two 
cells, apical cell triangular, slightly elongated and acute-tipped; leaf insertion J-shaped, recurved at ventral end, 
decurrent dorsally, attaining dorsal stem midline, not attaining the ventral stem midline leaving two or more 
cortical cell rows leaf-free. Marginal leaf cells quadrate to short rectangular 7-17 pm long x 8-15 pm wide, 
long axis parallel or perpendicular to leaf margin, walls of one to three tiers of marginal cells with continuous 
golden-brown thickening; medial leaf cells quadrate to polyhedral, 8-18 pm long x 10-23 pm wide, walls 
unpigmented, with conspicuous cordate to bulging trigones and occasional medial thickening; cells in leaf 
base long rectangular, to 60 pm long x 15 pm wide, walls continuously thickened. Cell surfaces smooth. Oil- 
bodies 1-4 per cell, ellipsoid, granular. Underleaves absent. Asexual reproduction absent. 

Dioicous. Androecia intercalary on shoots that continue vegetative growth, often in a terminal tuft produced 
by serial lateral-intercalary branching at the apex of a leafy shoot itself bearing a male branch, male branches 

nodding, ventral-intercalary and Frullania-tyipe branches not associated with male branches; bracts in 3-8 
pairs, imbricate and closely packed, bracts resembling sterile leaves but with a dorsal pouch, antheridia 1 per 
bract, stalk biseriate; stem among bracts unornamented. Gynoecia at apices of leafy shoots; bracts ovate- 
rotund, larger than subtending leaves but otherwise similar; apex and ventral margin with numerous spinose 
teeth; bract cells as for leaf cells; cell surfaces smooth; female bracteole absent. Subfloral innovations produced 
by lateral- or ventral-intercalary branching from between the female bracts. Perianth ligulate, to 5500 pm long 

X 2500 pm wide at mouth, dorsal and ventral keels not winged, laterally compressed but with a weakly inflated 
base, lateral walls plane; labia truncate or emarginate, each bearing 18-24 spinose teeth. Eig. 3. 

Distribution and Ecology: Plagiochila fuscella is a native of southern temperate Australasia, and occurs in 
Australia and New Zealand. In Australia P fuscella is widely distributed in Victoria, Tasmania, and Macquarie 
Island in wet sites associated with watercourses and seepages in forest, grassland, and herbfield. In Victoria 
P fuscella is restricted to higher elevation sites in the Great Dividing Range. In New Zealand P fuscella is 
widely distributed in the South Island but is rarer in the North Island, where it is restricted to cool hyperhumid 
forests in association with mountains and ranges. Plagiochila fuscella is often a rheophyte, growing within the 
flood zone of watercourses on bedrock, boulders, sand or soil, but it also grows in seepage sites associated 
with cliffs, and in saturated herbfield associated with soaks, tarns, and springs. On Macquarie Island P fuscella 
has been collected in a wide range of microhabitats, including fellfield terraces in short grassland ecotones, 
with Azorella macquariensis. Polytrichum, Campylopus, Dicranoloma, Syzygiella colorata, and Racomitrium 
crispulum; in sheltered recesses alongside streams with Bartramia papillata, Chiloscyphus bidentatus, Lepidozia, 
and Peltigera; on wet stones and earth bank at edge of waterfall, with Acrocladium, Breutelia elongata, Temnoma 
palmatum, and Dicranella cardotii; in short grassland with Breutelia pendula and Thuidiopsis furfurosa; on 
stones at the edge of a small lake; and within rockfield formed by pillow basalt. 
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Plagiochila fuscella 

Fig 3. Plagiochila fuscella leaves from primary shoots, from H. Streimann 51191 (CANB 9306641), H. Streimann 51342 

(CANB 9306792), and H. Streimann 60997 (CANB 9910339.1) 

Recognition: Plagiochila fuscella can be recognized by the combination of succubously inserted but transversely 
orientated, ovate to reniform, imbricate leaves whose margins are either entire, or bear few to numerous small 
triangular teeth composed of one to three cells whose walls are usually continuously thickened to a degree 
greater than the subtending medial leaf cell walls, at least on the free external wall; vegetative branching 
by lateral-intercalary mode only; the decurrent wing formed by the dorsal leaf insertion; and the ventral- 
intercalary subfloral innovation when only one is present. 

Plagiochila fuscella could be confused with R retrospectans, but differs by the absence of a pronounced, 
larger, spinose-dentate tooth close to the outer extremity of the dorsal leaf margin. Plagiochila fuscella and 
R retrospectans also differ in leaf shape, the dorsal margin of R fuscella leaves is more shallowly curved such 
that the leaf apex is above the leaf midline, whereas in R retrospectans the dorsal margin is more curved, and 
the leaf apex is close to the leaf midline (Figs 3,4). 
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Plagiochila fuscella could be confused with Adelanthus falcatus, but differs by the smaller, often more numerous 
teeth, the rotund to reniform leaf shape (not obovate) and the imbricate leaves. 

Representative specimens examined: Australia: Tasmania: Northwest Coast: Emu Bay, Jan 1892,/.H. Royce 
ex herb. Weymouth No. 68 det Stephani (BM); South West, Waterfall Creek State Reserve, South Bruny Range, 
43°24'S 147°19'E, 100 m, 28 Apr 1993, A. Moscal 25214 (HO 577324); South West, Wilson Bight, 43°33'S 
146°05'E, 5 m, 14 Jan 1987, A. Moscal 13963 (HO 577366); North East, Groom River, 3.5 km SSE of Lottah, 
41°15'S 148°02'E, 160 m, 23 Nov 1984, A. Moscal 26353 (HO 577342); eastern slope to Mackintosh Creek 

watershed, 480-680 m, 41°34'S 145°49'E, 5 May 2003, A. Moscal 31387A (HO 577373); Ben Lomond, Mount 
Barrow State Reserve, 41°22'S 147°26'E, 900 m, 26 Eeb 1993, A. Moscal 24686 (HO 577416); Russell Ealls to 
Lady Barron Falls track, Mt Field National Park, 42°41'S 146°42'E, 20 Dec 1980, A. K Ratkowsky (HO 304472); 
Mt Freycinet, Freycinet National Park, 42°13'S 148°18'E, 620 m, 12 Jul 2003, K. Felton (HO 305596); Cradle 

Mountain-Lake St Clair National Park, track from Lees Paddocks to Kia Ora, 41°53'S 146°06'E, 630 m, 25 Sep 
2000, K. Felton (H0511113); Central Highlands, Qualie Falls, Olivia Creek, 41°34'S 146°01'E, 700 m, 16 May 
1996, A. Moscal 28324 (HO 577317); Macquarie Island: Lusitania Creek, 54°43'S 158°50'E, 50 m, 11 Jan 1980, 
R.D. Seppelt 9645 (HO 577657); ibid, 80 m, R.D. Seppelt (H0577658); ibid, 130 m, R.D. Seppelt 9700 (HO 
577659); 500 m south east of Mt Flectcher, 54°44'S 158°49'E, 320 m, 11 Jan 1980, R.D. Seppelt 9717 (HO 
577660); Bauer Bay, west coast, along creek north east of Bauer Bay hut, 54°33'S 158°53'E, 15 m, 8 Jan 1980, 
R.D. Seppelt 9772 (HO 577661); Green Gorge, 54°38'S 158°54'E, 40 m, 8 Feb 1980, R.D. Seppelt 9862 (HO 
577663); south east side of Mt Haswell, 54°46'S 158°48'E, 300 m, 31 Jan 1980, R.D. Seppelt 9979 (HO 577667); 
eastern shore of Prion Lake, 54°35'S 158°54'E, 190 m, 9 Feb 1980, R.D. Seppelt 10213 (HO 577674); Pyramid 
Peak, 54°39'30"S 158°52'18"E, 240 m, 26 Feb 1980, R.D. Seppelt 10329 (HO 577677); 1 km west of Scoble Lake, 
54°31'S 158°54'E, 200 m, 2 Mar 1980, R.D. Seppelt 10602 (HO 577684); Sawyer Creek valley, beside main 

waterfall, 54°38'S 158°53'E, 70 m, 5 Dec 1981, R.D. Seppelt 12117(110 577695); 500 m SW of Mt Elder, in water 
at east end of lake, 54°32'S 158°55'E, 340 m, 17 Dec 1984, R.D. Seppelt 14895a (HO 130040); 500 m SE of Mt 
Elder, on stones at edge of small lake, 54°32'14"S 158°55'00"E, 310 m, 17 Dec 1984, R.D. Seppelt 14895c (HO 
577614); 350 m N of Island Lake, 54°31'S 158°53'E, 200 m, 3 Mar 1985, R.D. Seppelt 15600 (HO 130033); 500 
m SW of Mt Elder, 54°32'S 158°55'E, 290 m, 17 Dec 1984, R.D. Seppelt 14895b (HO 130027); Sawyer Creek 
gorge, by main waterfall, 54°38'S 158°53'E, 5 Dec 1986, R.D. Seppelt 12116 (HO 129596); Green Gorge, 54°38'S 
158°54'E, 29 Oct 1980, R.D. Seppelt 11393 (HO 127643); Green Gorge, SW side, 54°38'S 158°53'E, 18 Nov 1979, 
R.D. Seppelt 6903 (HO 577642); Green Gorge, south side of lake, 54°37'44"S 158°53'45"E, 6 m, 26 Mar 2003, 
P.M. Turner (H0577634); Skua Lake, 54°37'S 158°50'E, 22 Oct 1983, G.R. Copson (HO 577632); Sawyer Creek 
Valley, western side, 1 km south east of Mt Law, 54°38'S 158°52'E, 200 m, 17 Nov 1979, R.D. Seppelt 6732 (HO 
577639); Sawyer Creek valley, above waterfalls, 54°38'S 158°53'E, 120 m, 19 Nov 1979, R.D. Seppelt 6954 (HO 
577643); knoll on western side of Major Lake, 54°41'S 158°49'E, 210 m, 11 Jan 1980, R.D. Seppelt 7938 (HO 
577655); west side of Lusitania Creek basin, 50 m, 11 Jan 1980, R.D. Seppelt 7697 (HO 577649); 1 km south of 
Mt Ifould, 54°38'S 158°51'E, 280 m, 11 Jan 1980, R.D. Seppelt 7832 (HO 577651); 500 m northwest of Lusitania 
Bay hut, 54°43'S 158°50'E, 100 m, 11 Jan 1980, R.D. Seppelt 7692 (HO 577648); west side of Lusitania Creek 
basin, 54°43'S 158°50'E, 50 m, 11 Jan 1980, R.D. Seppelt 7697 (HO 577649); 1.5 km south of Mt Power, 54°33'S 
158°55'E, 250 m, 19 Jan 1980, R.D. Seppelt 7929 (HO 577654); South east end of Red River Valley, 54°36'S 
158°54'E, 150 m, 3 Dec 1979, R.D. Seppelt 7080 (HO 577644); Skua Lake, 54°37'S 158°50'E, 180 m, 22 Oct 
1983, G. Copson (HO 577598); north side of Tiobunga Lake, 54°41'42"S 158°49'15"E, 185 m, 11 Jan 1980, R.D. 
Seppelt 7875 (HO 577653); north side of Mt Aurora, 54°43'S 158°50'E, 350 m, 11 Jan 1980, R.D. Seppelt 7848 
(HO 577652); 

New Zealand: North Island: Colenso 1917 p.p. (G 00121207); New Zealand, Colenso 1329 sub Plagiochila 
alpina Colenso (G 00120994); Northland, Mangamuka Stream, 37°13'07"S 173°29'04"E, 90 m, 17 Apr 1984,/.L. 
Braggins 84/22a, (AK 327191); Central Plateau, south of Turangi between Desert Road and Tongariro River, 
Tree Trunk Gorge, 39nO'19"S 175°48'07"E, 700 m, 27 May 1992, J.E. Braggins 92/18 (AK 320620); 

South Island: Lake Peel, North West Nelson Forest Reserve, 33 km W of Motueka, 41°09'S 172°36'E, 1310 m, 
4 Feb 1993, H. Streimann 51342 (CANB 9306792); Nina Valley track, 23 km SW of Springs Junction 42°28'S 
172°23'E, 700 m, 3 Feb 1993, H. Streimann 51191 (CANB 9306641); Below Macdonald’s West Coast Road, 
Teremakau River, May 1889, T.W.N. Beckett 419, ex herb. Levier (G 00120806); Westland, Otira Gorge, May 
1899, T.W.N. Beckett 373, ex herb. Levier (G 00120988); Westland, Kelleys Range, May 1889, T.W.N. Beckett 
420, ex herb.Levier (G 00121209); Canterbury, Waimate, May 1901, T.W.N. Beckett, ex herb. Levier 2782 
(G 00121208); Westland, Kellys Creek, 3 Feb 1903, T.W.N. Beckett 342, as P. beckettiana Steph. n.sp. (BM). 

Plagiochila retrospectans Lindenb., Species Hepaticarum 5: 123 (1843) 

Type citation: in Nova Hollandia (Sieber); in Brasilia (Com. de Lambert. Herb. Hookeri et Rudolphii) 
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Type: Nova Hollandia, Sieer, Lindenberg hep. no. 874 (lectotype designated here: W). 

=Jungermannia retrospectans Nees, Linnaea 6: 619 (1831) nom. illeg. Nees, non Nees ex Spreng. 

Type citation: Crescit in Nova Hollandia, Sieber. 

Type: n.v. 

=Plagiochila opisthotona (Hook.f. et Taylor) Taylor et Hook.f. ex Gottsche, Lindenb. et Nees, Synopsis 
Hepaticarum 5: 652 (1847) 

Basionym: Jungermannia opisthotona Hook.f. et Taylor London Journal of Botany 3: 577 (1844) 

Type citation: Van Diemens Land 

Type: Voyage of H.M. Discovery Ships Erebus and Terror, 1840, J.D. Hooker (FH!) 

=Plagiochila multidentata Steph., Species Hepaticarum 6: 185 (1921) 

Type citation: Nova Zelandia (Colenso legit) 

Type: New Zealand, W. Colenso a. 1424 (G 00283135!) 

=Plagiochila apiculata Steph. ex Weymouth, Papers and Proceedings of the Royal Society of Tasmania 1902: 
131 (1903) nom. inval. 

Type citation: Mount Wellington, St. Crispins Track & Deep Creek Track WA.W nos 542,549,551/2,555 

=Plagiochila apiculata Steph. ex Dugas, Contribution a I’Etude du Genre Plagiochila Dum.: 92 (1928) 

Type citation: Tasmania, leg. Weymouth, 1899 

Type: Weymouth 549 (HO 305168! BM! MEL 2277125!) 

Etymology: backward looking, possibly referencing the nodding shoot apex 

Description: Plants with irregularly branched, erect leafy shoots comprising repeated monopodial units of 
a basal stolon and upper leafy sector, stolons arising from within the leafy sector near its base by lateral- 
intercalary branching; forming dense turfs; dark-green to bronze-green, shoot systems to 60 mm long x 

25 mm wide, monomorphic; shoots 1.0-1.5 mm wide, arising by lateral-intercalary branches, apex nodding. 
Stems without lamellae, paraphyllia, or paraphyses, reddish-brown, to 400 pm diameter, transversely elliptic, 
surfaces apparently smooth, irregular; cortical cells in 4-6 layers, cortical cell walls strongly and continuously 
thickened, constricting the cell lumen in middle cortical layers, reddish-brown, outer layer with thinner walls 

than inner cortical cell layers, all cortical cells smaller than medulla cells; medulla cell walls without secondary 
thickening except those beneath the cortex, on whose walls thickening tapers over 2 or 3 tiers toward the stem 
centre, primary walls faint red-brown pigmented. Rhizoids on stolons arising from the lateral merophytes at 
the base of leaves and from the ventral merophyte row. Leaves within stolon sector reduced, entire, remote 
to contiguous. Leaves on leafy shoots imbricate, succubously inserted but transversely orientated, rotund- 
ovate, 1500-2500 pm long x 1500-2500 pm wide, dorsal margin curved, ventral margin ampliate; margins 
with up to 100 teeth on apex and ventral margin, teeth small and triangular, comprised of one or two cells, 
apical cell triangular, slightly elongated and acute-tipped, and with a single larger spinose-triangular tooth 
at the leaf apex; leaf insertion J-shaped, recurved at ventral end, decurrent dorsally, attaining dorsal stem 
midline, not attaining the ventral stem midline leaving two or more cortical cell rows leaf-free. Marginal leaf 
cells quadrate to short rectangular 7-17 pm long x 8-15 pm wide, long axis parallel or perpendicular to leaf 
margin, walls of one to three tiers of marginal cells with continuous golden-brown thickening; medial leaf 
cells quadrate to polyhedral, 7-17 pm long x 8-22 pm wide, walls unpigmented, with conspicuous cordate to 
bulging trigones and occasional medial thickening; cells in leaf base long rectangular, to 80 pm long x 18 pm 
wide, bulging trigones and medial wall thickenings. Cell surfaces smooth. Oil-bodies 2 per cell, ellipsoid, 
granular. Underleaves absent. Asexual reproduction absent. 

Dioicous. Androecia intercalary on shoots that continue vegetative growth, male branches nodding, ventral- 
intercalary and Frullania-type branches not associated with male branches; bracts in 3-6 pairs, imbricate, 
closely packed, and tapering, bracts resembling sterile leaves but with a dorsal pouch, antheridia 1 per bract, 
stalk biseriate; stem among bracts unornamented. Gynoecia at apices of leafy shoots; bracts ovate-rotund, 
larger than subtending leaves but otherwise similar; apex and ventral margin with numerous spinose teeth; 

bract cells as for leaf cells; cell surfaces smooth; female bracteole absent. Subfloral innovations produced by 
lateral- or ventral-intercalary branching from between the female bracts. Perianth ligulate, to 4000 pm long x 

2500 pm wide at mouth, dorsal and ventral keels not winged, laterally compressed but with a weakly inflated 
base, lateral walls plane; labia truncate, each bearing 16-24 spinose teeth. Fig. 4. 
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Plagiochila retrospectans 

1000 |jm 

Fig 4. Plagiochila retrospectans leaves from primary shoots, from N. Klazenga 6006, (MEL 2131756) and P.C. Jobson 

3402 (MEL 2235519). 

Notes: The species currently known as Plagiochila retrospectans, was first described as Jungermannia 
retrospectans Nees, but unfortunately this was an illegitimate homonym blocked by Jungermannia retrospectans 
Nees ex Spreng. Jungermannia retrospectans Nees ex Spreng. was based on a different type from /. retrospectans 
Nees, and today /. retrospectans Nees ex Spreng. is a synonym of Heteroscyphus argutus (Reinw, Blume et 
Nees) Schiffn. Twelve years after the publication of Jungermannia retrospectans Nees, Lindenberg (1843) 
proposed the species Plagiochila retrospectans Lindenb. Even if Lindenberg had intended to publish Nees’ 
name under Plagiochila as a new combination (Article 41.4) this could not have been achieved because no 
legitimate basionym was available for that combination (Article 6.10). Lindenberg’s name in Plagiochila was 
therefore effectively a new name, even though it was based on the same type as Jungermannia retrospectans 
Nees. The interpretation by Engel and Merrill (2009), that Lindenberg’s name was a new combination of Nees 
ex Sprengl’s name, is incorrect because Lindenberg’s description and syntypes describe and capture the plant 
of Nees, not the plant of Nees ex Spreng. Plagiochila retrospectans Lindenb. is therefore the correct citation. 

Reference to locations Australia & Brasil’ for the syntypes of Plagiochila retrospectans can be attributed the 
fact that the name Nova Hollandia was applied to both Australia and an early Dutch colony near Recife in 
Brasil, this confusion was only enhanced by the fact that two different Siebers collected in ‘Nova Hollandia: 
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Franz Wilhelm Sieber in Australia and Friedrich Wilhelm Sieber in Brasil (Anders Hagborgpers. comm. 2015). 
Plagiochila retrospectans has not yet been effectively lectotypified. Inoue and Schuster (1971) identified the 
Australian plant as the type element but could not locate a specimen of it, while Engel and Merrill (2009) 
identified the Australian syntype of /. retrospectans Nees as the holotype of /. retrospectans Nees ex Spreng. A 
lectotype for Plagiochila retrospectans Lindenb. is therefore proposed above. 

The name Plagiochila squarrosa Steph. n.sp. (nom. herb.) was applied by Stephani to a specimen from 
Tasman Peninsula on a rock, Newmans Creek, 2 Feb 1899, W.A. Weymouth 819 (BM!, HO 86208!) which is 
P retrospectans. This name was never published. 

Bonner (1962) listed a Petrie specimen gathered in 1898 in hb. G as the type of P. multidentata, but this is in 
conflict with the protologue. 

Recognition: Plagiochila retrospectans can be recognized by the combination of succubously inserted yet 
transversely orientated, ovate to reniform, imbricate leaves with numerous (>80) small triangular teeth 
composed of 1 to three cells on the leaf margin, whose cell walls are usually continuously thickened to a degree 
greater than the subtending medial leaf cell walls, at the very least on the free external wall; and the presence 
of a single larger spinose tooth close to the apical end of the dorsal leaf margin; vegetative branching by lateral- 
intercalary mode only; the decurrent wing formed by the dorsal leaf insertion; and the ventral-intercalary 
subfloral innovation when only one innovation is present. 

Plagiochila retrospectans could be confused with P.fuscella, but differs by the presence of a pronounced, larger, 
spinose-dentate tooth close to the outer extremity of the dorsal leaf margin. The two species also differ in leaf 
shape as described above under P.fuscella. 

Plagiochila retrospectans could be confused with Adelanthus falcatus, but differs by the smaller, often more 
numerous teeth, the rotund to reniform leaf shape (not obovate) and the imbricate leaves. 

Plagiochila retrospectans has been confused with P. deltoidea (e.g. HO 577123, HO 577113) but differs by 
the lateral-intercalary stolon branching (not ventral-intercalary) the numerous small spinose-triangular teeth 

on the leaf margin (not triangular teeth) the rotund to reniform leaf outline (not asymmetrically ovate), the 
leaf border of heavily and continuously thickened, often golden pigmented leaf cell walls (not present in 
P. deltoidea), the monopodial growth habit (not sympodial), and the ventral-intercalary subfloral innovation 
when only one is present (not lateral-intercalary). 

Distribution and Ecology: Plagiochila retrospectans is indigenous to Australia and New Zealand, and in 
Australia occurs from south-east New South Wales through eastern Victoria, and Tasmania. Throughout this 
range P. retrospectans occupies microsites close to running water, typically on streamside boulders, logs, banks, 
and bedrock where it may form extensive pure turfs. On Macquarie Island P. retrospectans grew in saturated 
herbfield. 

Representative specimens examined: Australia: New South Wales: Rutherford Creek, 11 km SE of 
Nimmitabel, 850 m, 36°34'S 149°36'E, 19 Eeb 1982, H. Streimann 16719 (CANB 8212678); Victoria: Surf 
Coast, Angahook-Lorne State Park, near Lome, walking track from Erskine Ealls to Lome along Erskine River, 
Erskine Falls end, 38°31'S 143°55'E, 1 Apr 2002, N. Klazenga 6006, (MEL 2131756); Tasmania: Burnie, Blythe 
River crossing, 4 km W of South Riana, 41°14T3"S 145°55'47"E, 260 m, 26 Eeb 1995, PC. Jobson 3402 (MEL 

2235519); North East, Eerntree Glen Creek, St Marys Pass State Reserve, 41°33'S 148°12'E, 330 m, 2 July 1993, 
A. Moscal 25383 (HO 577358); North West, River Leven, Sith Gala Nature Reserve, 41°13'S 146°06'E, 20 m, 
19 Oct 1994, A. Moscal 26136 (HO 577336); Dismal Swamp Nature Reserve, 41°59'S 144°5rE, 40 m, 23 Mar 
2000, A. Moscal 30998 (HO 577411); West Coast, Huskisson River, 41°39'S 145°28'E, 140 m, A. Moscal 21059 
(HO 577334); Whyte-Pieman Rivers junction. Pieman River State Reserve, 41°39'S 145°05'E, 20 m, 8 Feb 

1995, A. Moscal 26561D (HO 577337); Cradle Mountain-Lake St Clair National Park, junction of Overland 
and Cuvier Valley tracks, 42°02'S 146°06'E, 765 m, 14 Jan 2004, K. Felton (HO 525703); Central Highlands: 
Mt Pelion East, 41°51'S 146°05'E, 880 m, A. Moscal 15042 (HO 577355); Mersey River 2.5 km south of Lewis 
Falls, 41°52'S 146°10'E, 750 m, 24 Sep 1987, A. Moscal 14759 (HO 577356); First Creek, 21 km south of Cressy, 
4r53'S 147°59'E, 800 m, 27 Jan 1990, A. Moscal 18617 (HO 577365); near Shadow Lake, 42°06'S 146°08'E, 
960 m, 7 Eeb 1987, A. Moscal 14361 (HO 577346); Cathcart Bluff, 4r48'S 146°52'E, 860 m, 11 Jan 1990, A. 
Moscal 18363 (HO 577325); Below Lake Mackenzie Dam, H.E.C. Concession Area, 41°41'S 146°23'E, 1100 
m, 12 Mar 2000, A. Moscal 30940B (HO 577319); Mt Eield, The Watcher, 42°39'S 146°32’E, 1260 m, 11 Mar 
1992, A. Moscal 22852 (HO 577354); Mt Eield, Windy Moor, 42°39'S 146°39'E, 1190 m, 12 Apr 1992, A. Moscal 

23316 (HO 577326); Mt Field, Lady Barron Creek, 42°41'S 146°38'E, 900 m, 12 Apr 1992, A. Moscal 23305 (HO 
577353); Mt Eield, Tyenna Peak, Humboldt Ridge, 42°43'S 146°34'E, 670 m, 21 May 1992, A. Moscal 23714 
(HO 577351); East Coast: Mt Elephant, 41°37'S 148n5’E, 460 m, 11 Eeb 1984, A. Moscal 6217 (HO 577345); 
Sandspit River Eorest Reserve, 42°42'S 147°50'E, 200 m, 7 Jun 2000, A. Moscal 31048A (HO 577339); Sandspit 
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River, 8.5 km WNW of Cape Bernier, 42°43'S 147°50'E, 200 m, 30 Oct 1988, A. Moscal 16644 (HO 577318); 
Newmans Creek, 43°06'S 147°51'E, 140 m, 28 Dec 1998, A. Moscal 30013 (HO 577322); Oakwood Hill, 43°07'E 
147°52'E, 100 m, 19 Aug 1998, A. Moscal 29856 (HO 577321); Mahers Creek, 43°12’S 147°! I'E, 200 m, 14 Nov 
1991, A. Moscal 21941 (HO 577328); Rainforest Lodge, Dougles-Aspley National Park, 41°44'S 148°13'E, 
450 m, 24 Dec 1994, A. Moscal 26415 (HO 577338); Myrtle Creek, Douglas-Aspley National Park, 41°48'S 
148°08'E, 420 m, 26 Dec 1994, A. Moscal 26479 (HO 577341); Orielton Rivulet, 12 km NNW of Sorell, 42°40'S 
147°31'E, 250 m, 11 Sep 1988, A. Moscal 16480 (HO 577348); Flash Tier (State Forest) 42°37'S 147°51'E, 370 
m, 10 Dec 2000, A. Moscal 31132 (HO 577361); Tatnells Creek (headwater) 3.5 km east of Taranna, 43°03'S 
147°55'E, 435 m, 21 Jan 1999, A. Moscal 30319 (HO 577414); Mt Raoul, Cape Raoul State Reserve, 43°13'S 
147°47'E, 380 m, 8 Apr 1993, A. Moscal 24882 (HO 577413); Agnes Creek, Fortescue Forest Reserve, 43°09'S 
147°57'E, 3 m, 2 Dec 1998, A. Moscal 30150 (HO 577412); Newmans Creek, Mt Koonia, 43°05'S 147°47'E, 
160 m, 27 Sep 1998, A. Moscal 29918 (HO 577409); South West: Wilson Bight, 43°33'S 146°04'E, 15 m, 14 Jan 
1987, A. Moscal 15546 (HO 577360); Ben Lommond, Mt Barrow, 41°23’S 147°25'E, 1280 m, 25 Feb 1993, A. 
Moscal 24587 (HO 577359); Viormy Tasmanian Land Conservancy Property, Nive River, Skullbone Plains 
Road bridge, 42°04'44"S 146°28T4"E, 700 m, 25 Feb 2014, LH. Cave 1952 (HO 576853); Central Highlands, 
Mother Cummings Peak, 41°40'S 146°33'E, 845 m, 20 Feb 1986, A. Moscal 12378c (HO 577123 as R deltoidea); 
North West, River Forth, 41°43'S 146°03'E, 345 m, 5 Sep 1987, A. Moscal 14597 (HO 577113); Mt Wellington, 
on ground, 42°53'S 147°15'E, Jul 1917, L. Rodway (HO 87586 as R fasciculata); Van Diemens Land, Gunn, ex 
R.K. Greville 1 Mar 1843, (FH, type of Jungermannia loricata Taylor ms). Macquarie Island: north side of 
Tiobunga Lake, 54°41'42"S 158°49T5"E, 185 m, 11 Jan 1980, R.D. Seppelt 7875 (HO 577653); Gadgets Gully, 
54°30'S 158°56'E, 150 m,28 Oct 1980, R.D. Seppelt 11379 (HO 577688). 

Plagiochila rutlandii Steph., Bulletin de I’Herbier Boissier, ser. 2 4: 776 (1904) = Species Hepaticarum 2: 
454 (1904) 

Type citation: New Zealand (Stephenson, Rutland). 

Type: New Zealand. South Island: Westland, Pelorus Sd., Aug 1890, /. Rutland, ex herb. Levier 430 (lectotype 
designated by Bonner (1962): G 00061554!); New Zealand, 1843, W. Stephenson, Pearson dedit, (residual 
syntype: G 00115867!) 

Etymology: of Joshua Rutland (1836-1915), collector of some of the original material (Godley 1992). 

Description: Plants with bipinnately branched, erect or suberect leafy shoots arising from a robust creeping 
basal stolon, stolons arising from other stolons by lateral-intercalary branching, not produced from leafy 

shoot sectors; forming tall turfs; dark-green, shoot systems to 120 mm long x 50 mm wide, trimorphic; 
primary shoots 5-8 mm wide, secondary shoots arising by lateral-intercalary branching. Stems without 

lamellae, paraphyllia, or paraphyses, reddish-brown, in primary shoots to 900 pm diameter, transversely 
elliptic, surfaces apparently smooth, irregular; cortical cells in 4 or 5 layers, cortical cell walls strongly and 
continuously thickened, constricting the cell lumen in middle cortical layers, reddish-brown, outer layer with 
thinner walls than inner cortical cell layers, all cortical cells smaller than medulla cells; medulla cell walls 
without secondary thickening except those beneath the cortex, on whose walls thickening tapers over 2 or 3 

tiers toward the stem centre, primary walls faint red-brown pigmented. Rhizoids scattered on stolons arising 
from the lateral merophytes at the base of leaves and from the ventral merophyte row. Leaves within stolon 
sector reduced, entire, remote to contiguous. Leaves on primary shoots imbricate, succubously inserted and 
orientated, broadly ovate, 4400-6150 pm long x 3150-5250 pm wide, dorsal margin straight, ventral margin 
ampliate; margins entire except for 11-30 small spinose teeth around the apex, comprised of one or two cells, 
apical cell triangular, slightly elongated and acute-tipped; leaves on secondary shoots 2850-3350 pm long x 
1950-3150 pm wide, with 29-67 teeth; leaves on tertiary shoots 1650-3050 pm long x 1200-2050 pm wide, 
with 17-38 teeth; leaf insertion J-shaped, recurved at ventral end, decurrent dorsally, not attaining dorsal stem 
midline, not attaining the ventral stem midline, leaving two or more cortical cell rows leaf-free. Marginal leaf 
cells quadrate to short rectangular 12-30 pm long x 7-16 pm wide, long axis parallel or perpendicular to leaf 
margin, walls of one to three tiers of marginal cells with continuous thickening; medial leaf cells quadrate to 
polyhedral, 15-34 pm long x 13-23 pm wide, walls unpigmented, with triangular trigones; cells in leaf base 
long rectangular, 38-92 pm long x 13-18 pm wide, walls continuously thickened. Cell surfaces smooth. Oil- 
bodies 4-10 per cell, ovoid to ellipsoid, granular. Underleaves absent. Asexual reproduction absent. 
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Fig 5. Plagiochila rutlandii leaves from primary shoots, from PJ. de Lange 11767 (NSW 848797). 

Dioicous. Androecia intercalary on shoots that continue vegetative growth, either singly or in fascicles of 
two or three male branches produced at the apex of vegetative shoots by Frullania-type branching at the 
base of the leading male branch; lateral- and ventral-intercalary branches not associated with male branches, 
lateral- and ventral-intercalary branches not associated with male branches; bracts in 4-8 pairs, imbricate, 
bracts resembling small sterile leaves but with a dorsal pouch, antheridia 1 per bract, stalk biseriate; stem 
among bracts unornamented. Gynoecia at apices of secondary shoots; bracts elliptic, to 4000 pm long, larger 
than subtending leaves; apex and ventral margin with numerous spinose teeth; bract cells as for leaf cells; cell 
surfaces smooth; female bracteole absent. Subfloral innovations produced by lateral-intercalary branching 
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from between the female bracts in the absence of fertilisation. Perianth triangular, to 5500 \im long x 2500 gm 

wide at mouth, dorsal and ventral keels not winged, laterally compressed but with a weakly inflated base, 
lateral walls plane; labia rounded, each bearing around 20 spinose teeth. Fig. 5. 

Recognition: Plagiochila rutlandii can be recognized by the combination of large, bi- or tri-pinnate shoot 
systems in which secondary and tertiary shoots originate by lateral-intercalary branching; the sympodial 

growth habit with large pinnate shoot systems arising from a system of creeping basal stolons; the large 
asymmetrically ovate leaves on primary shoots bearing triangular teeth around their apex and also on their 
ventral margin, in contrast to leaves on secondary and tertiary shoots which bear teeth around their apex and 
along their ventral margin. 

Plagiochila rutlandii could be confused with other large Plagiochila species such as P gigantea and 
P stephensoniana. From P gigantea, P rutlandii differs by having vegetative branching of lateral-intercalary 
mode only (not Frullania-type); asymmetrically ovate primary-shoot leaves, not transversely elliptic (Fig. 5); 
the small triangular teeth on the leaf margin, not spinose, and the pinnate shoot architecture, not flabellate. 
From P stephensoniana, P rutlandii differs by having vegetative branching of lateral-intercalary mode only, not 
Frullania-type, and small triangular teeth on the leaf margin, not spinose-dentate. 

Distribution and Ecology: Plagiochila rutlandii is endemic to New Zealand, where it occurs in rainforest 
habitats in the North and South Island. Plagiochila rutlandii is usually encountered below 600 m elevation and 
in association with water, and may grow in a range of microsites, including on rotting logs in low-lying boggy 

areas, on large rocks within streambeds, on stream banks, on exposed bedrock near waterfalls, and on rocks 
alongside forest tracks. 

Representative specimens examined: New Zealand: North Island: Northland, Mangamuka Range, in valley 
of a northern tributary of Mangamuka Range, 35°10'49"S 173°24'38"E, 200 m, 17 Apr 1984, J.E. Braggins 
84/23k (AK 321010); Puketi Forest, Waihoanga Gorge Kauri Walkway, Waihoanga Stream, 35°15'13"S 
173°44'51"E, 250 m, 20 Mar 2006, J.E. Braggins 06/091 (AK 303113); Hauraki Gulf, Hauturu (Little Barrier), 
summit ridge, 36°12'S 175°04'E, 595 m, 13 Jun 1984, J.E. Braggins 84/213 (AK 312488); South Auckland, 
Erua Forest, Tupapakukura Waterfall Track, 39°10'55"S 175°2T23"E, 738 m, 24 Nov 2013, PJ. de Lange 11767 
(NSW 848797); Whanganui River, Tawhata, May 1947, E.H. Bunn Lloyd 1 (AK 321070); Wellington District, 
Akatarawa, Waterfall Creek, above waterfall, 40°57'36"S 175°06'42"E, 9 Dec 1984, J.E. Braggins 84/457c (AK 
316603); South Island: Marlborough, Pelorus Bridge, Circular Track, 41°17'55"S 173°34'21"E, 1 Oct 1983,/.E. 
Braggins (AK 316618); Gatlins, Tautuku, Lake Wilkie, 46°35'S 169°26'E, 1 Nov 1970, G.M. Taylor (AK 320982) 

Plagiochila intertexta Liookf. & Taylor, London Journal of Botany 5: 267 (1846) 

Type citation: Norfolk Island, Allan Cunningham. 

Type: A. Cunningham ex hb Taylor (lectotype designated by Bonner (1962): G; isolectotypes: Australia, 
Norfolk Is, Allan Cunningham 336, FH, MANCH, S(3); ex herb. Taylor, as P. interrupta, G 00128870!;, ex herb. 
Lehmannianum as Plagiochila intertexta Taylor ab ipso BMl). 

=Plagiochila littoralis Steph., Species Hepaticarum 6: 177 (1921) 

Type citation: New Zealand. West Coast. (Colenso legit). 

Type: New Zealand, West Coast, Colenso s.n. (lectotype designated by Bonner (1962): G) syn. fide So 2001. 

=Plagiochila sinclairii Mitt, in Hooker, Flora Novae Zelandiae 2: 133 (1854) 

Type citation: Northern Island: Auckland, Sinclair. Bark of trees. Tehawera, Colenso. 

Type: New Zealand, Northern Island, Auckland, Sinclair s.n. (lectotype designated by Inoue and Schuster 1971: 
NY! isolectotype: BM!) 
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=Plagiochila traversii Steph., Bulletin de I’Herbier Boissier, sen 2 4: 782 (1904) = Species Hepaticarum 2: 460 
(1904) 

Type citation: Chatham Island (Travers) 

Type: New Zealand, Chatham Is, 1872, Travers (lectotype designated by Bonner (1962): G 00069880! 
isolectotypes: ex herb. Stephani BM! FH! HO 1158701). 

Etymology: interwoven, in reference to the comingled overgrowth of the prostrate shoots in this species. 

Description: Plants with irregularly branched, prostrate leafy shoots arising from a weak creeping basal stolon, 
stolons issuing from other stolons by lateral-intercalary branching, not produced from leafy shoot sectors; 

forming interwoven mats; dark-green, shoot systems to 80 mm long, monomorphic; primary shoots 5-8 mm 
wide, branches arising by lateral-intercalary branching. Stems without lamellae, paraphyllia, or paraphyses, 
reddish-brown, in primary shoots to 500 pm diameter, transversely elliptic, surfaces apparently smooth, 
irregular; cortical cells in 4 to 6 layers, cortical cell walls strongly and continuously thickened, constricting 
the cell lumen in middle cortical layers, reddish-brown, outer layer with thinner walls than inner cortical cell 

layers, all cortical cells smaller than medulla cells; medulla cell walls without secondary thickening except 
those beneath the cortex, on whose walls thickening tapers over 2 or 3 tiers toward the stem centre, primary 
walls faint red-brown pigmented. Rhizoids scattered, on stolons arising from the lateral merophytes at the 
base of leaves and from the ventral merophyte row. Leaves within stolon sector reduced, entire, remote to 
contiguous. Leaves on primary shoots imbricate, succubously inserted and orientated, triangular-ovate, 1860- 
4150 pm long x 1390-3450 pm wide, dorsal margin straight, ventral margin ampliate; dorsal margin entire, 
apex and ventral margins bearing 17-45 spinose teeth, comprised of 2-13 cells, up to four cells broad at base 
and uniseriate for up to five tiers, apical cell triangular, slightly elongated and acute-tipped; leaf insertion 
J-shaped, recurved at ventral end, decurrent dorsally, attaining dorsal stem midline, not attaining the ventral 
stem midline, leaving two or more cortical cell rows leaf-free. Marginal leaf cells quadrate to short rectangular 
long axis parallel to leaf margin, one to three tiers of marginal cells with continuous yellow to golden-brown 
thickening on their cell walls; medial leaf cells isodiametric to broad elliptic polyhedral, 22-40 pm long x 
19-28 pm wide, walls unpigmented, with triangular trigones; cells in leaf base long rectangular, 40-66 pm 
long X 20-25 pm wide, walls continuously thickened. Cell surfaces smooth. Oil-bodies 4-10 per cell, ovoid to 
ellipsoid, granular. Underleaves present, persistent, amorphous clusters of cells. Asexual reproduction absent. 

Dioicous. Androecia intercalary on shoots that continue vegetative growth, either singly or in fascicles of 
two or three male branches produced at the apex of vegetative shoots by FruUania-type branching at the 
base of the leading male branch; lateral- and ventral-intercalary branches not associated with male branches, 
lateral- and ventral-intercalary branches not associated with male branches; bracts in 4-8 pairs, imbricate, 
bracts resembling small sterile leaves but with a dorsal pouch, antheridia 1 per bract, stalk biseriate; stem 
among bracts unornamented. Gynoecia at apices of shoots; bracts elliptic-ovate, to 3500 pm long, larger than 
subtending leaves; apex and ventral margin with numerous spinose-ciliate teeth; bract cells as for leaf cells; cell 
surfaces smooth; female bracteole absent. Subfloral innovations produced by lateral- or ventral-intercalary 
branching from between the female bracts with or without fertilisation. Perianth triangular, to 4000 pm long x 

3000 pm wide at mouth, dorsal and ventral keels not winged, laterally compressed but with a weakly inflated 

base, lateral walls plane; labia rounded, each bearing around 20-25 spinose-ciliate teeth. Fig. 6. 

Recognition: Plagiochila intertexta can be recognized by the combination of asymmetrically ovate leaves 
whose dorsal margin is straight and entire, and whose other margins bear numerous, closely spaced long 
spinose teeth, and by the lateral-intercalary vegetative branching. 

Plagiochila intertexta could be confused with P gigantea, but differs by the lateral-intercalary vegetative 
branching, not Frullania-type, and the leaf shape as described above, not broadly ovate (Figs. 1,6). Plagiochila 
intertexta could be confused with P hanksiana but differs in the sympodial shoot system with a differentiated 
system of basal stolons, absent from P hanksiana, and the leaf asymmetrically ovate leaves, not rotund. 
Plagiochila intertexta could be confused with P baylisii, but differs in the shape and dentition of leaves, with 
the straight and entire dorsal margin, not toothed at the base, and the exclusively lateral-intercalary vegetative 
branching, not mixed lateral-intercalary and Frullania-type. Plagiochila intertexta could be confused with 
Pfuscella or P retrospectans but both these species have leaves whose dorsal margin is curved, and either entire 
margins, or margins armed with numerous small triangular teeth. Plagiochila intertexta could be confused 
with P deltoidea, but P intertexta has stolons arising by lateral-intercalary branching, not ventral-intercalary 
branching. 
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Fig 6. Plagiochila intertexta leaves, from JJ. Engel 21090 (F 1141683), JJ. Engel 21764A (F 1141311), and JJ. Engel 

23347 (F 1182057). 

Distribution and Ecology: Plagiochila intertexta occurs on Norfolk Island, and throughout New Zealand, 
including the North and South Islands, and the Chatham Islands. Across this distribution P. intertexta inhabits 
rainforest habitats as an epiphyte, lithophyte, or terrestrial species in a wide range of situations. It has been 
collected growing on soil on a small river terrace with Adiantum aethiopicum under Podocarpus totara, at 
Tangihua; as an epiphyte on a Beilschmiedia tawa trunk at Manawatu Gorge; a vertical limestone rock face, and 
on rotting logs at Waitomo; and on rocks in a streambed at Tutamoe. Plagiochila intertexta (as P sinclairii and 
P traversii) was been reported from Tasmania, but all records are based on misidentifications of other species, 
including P haylisii. 

Representative specimens examined: New Zealand: North Island: Northland, Waima Forest, Hauturu 
Highpoint track in vicinity of Hauturu Trig, 35°3TS 173°28'E, 650-680 m, 23 Feb 1997, /./. Engel 22576 
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(F 1141256); SE corner ofWaipoua Forest, just north of Tutamoe, 35°38'S 173°38'E, 540 m, 9 Feb 1995,/./. Engel 
21090 (F 1141683); Tangihua Ecological District, Wairua Falls, bottom of falls, 35°45'S 174°05'E, 30 m, 18 Aug 
1987, J.E. Braggins 87/078 (AK 259170); Northland, summit area of Mt Manaia, NW of Bream Head, 35°48'S 
174°31'E, 8 Feb 1997, //. Engel 22233 (F 1141255); ibid. // Engel 22235 (F); Otanewainuku, Mamaku Bush, 
May 1949, T.C. Chambers (AK 58669); Urewera National Park, Panekiri Range, near summit of Pukenui near 
Panekiri Bluff, 38°47'S 177°04'E, 1050 m, 24 Mar 1997,/./. Engel 23347 (F 1182057); King Country, Waitomo, 
Stubbs farm, covenant, 38°16'S 175°01'E, 360 m, 29 Oct 1989, J.E. Braggins 89/115 (AK 315614); Manawatu 
Gorge, Totara Reserve Pohangina, Fern Walk, 40°08'56"S 175°50'32"E, 480 m, 9 Dec 2005, J.E. Braggins 05/083 
(AK 294764); South Island: Nelson Lakes National Park, NE margin of Lake Rotoroa west of St. Arnaud, 
4D48'S 172°37'E, 520 m,21 Eeb 1995, J.J. Engel 21510 (P 1141305); Westland, Ship Creek, 14.5 km N of Haast 
River, 43°46'S 169nO'E, sea level, 26 Feb 1995, J.J. Engel 21737 (F n4l684y,ihid, J.J. Engel 21764A (F 1141311); 
Limestone Cavern track, upper reaches of a tributary to Pig Creek, 10 km NW of Monowai Power House, 
45°45'S 167°30'E, 325 m, 18 Nov 1990, J.A. Curnow 3579 (CANB 9408665); Chatham Islands: H.H. Travers 
(AK 320974 ex WELT H1079c) 

Representative misidentified specimens 

Plagiochila baylisii 

Tasmania: Port Davey, Southwest National Park, 43°25'S 146°10'E, 1960, D. Martin (HO 305615). 

Plagiochila fuscella 

Tasmania, Hobart Rivulet, 42°54'S 147°19'E, 4 Dec 1897, W.A. Weymouth 146 (HO 85967) 

Plagiochila fragmentissima Inoue & R.M.Schust., Journal of the Hattori Botanical Laboratory 34: 
155 (1971) 

Type citation: New Zealand: in deep, moist Beech-Rimu forest, near shore. Deep Cove, Doubtful Sd., ca. 
10-250 ft, Fiordland Natl. Park, South Island, RMS 53315 (MASS; dupl. in TNS). 

Type: n.v. 

Etymology: in reference to the fragmenting leaves of the type specimen, unfortunately this is not a feature of 
the species. 

Description: Plants with irregularly branched, erect leafy shoots arising from a creeping basal stolon, stolons 
arising from other stolons by lateral-intercalary branching, not produced from leafy shoot sectors; forming 

interwoven mats; mid-green to light green, shoot systems to 50 mm long, monomorphic; primary shoots 
1.5-3 mm wide, branches arising by lateral-intercalary branching. Stems without lamellae, paraphyllia, or 
paraphyses, reddish-brown, in primary shoots to 500 pm diameter, transversely elliptic, surfaces apparently 
smooth, irregular; cortical cells in 4 or 5 layers, cortical cell walls strongly and continuously thickened, 
constricting the cell lumen in middle cortical layers, reddish-brown, outer layer with thinner walls than inner 

cortical cell layers, free external wall with with limited thickening, all cortical cells smaller than medulla cells; 
medulla cell walls without secondary thickening except those beneath the cortex, on whose walls thickening 
tapers over 1 or 2 tiers toward the stem centre, primary walls hyaline. Rhizoids scattered, on stolons arising 
from the lateral merophytes at the base of leaves and from the ventral merophyte row. Leaves within stolon 
sector reduced, entire, remote to contiguous. Leaves on primary shoots imbricate, succubously inserted and 
transversely orientated, broadly ovate to triangular ovate, 1700-2730 pm long x 1380-2280 pm wide, dorsal 
margin straight but in situ tightly rolled forming a distinct cnemis, ventral margin ampliate; dorsal margin 
entire, apex and ventral margins bearing 0-16 triangular teeth, comprised of 2-7 cells, up to four cells broad at 
base and capped by a triangular apical cell; leaf insertion J-shaped, recurved at ventral end, decurrent dorsally, 
attaining dorsal stem midline, not attaining the ventral stem midline, leaving two or more cortical cell rows 
leaf-free. Marginal leaf cells quadrate to short rectangular 20-29 pm long x 11-24 pm wide, long axis parallel 
to leaf margin, walls with coarse quadrate to bulging trigones but not continuously thickened, free external 
wall of each cell with a single wave-shaped thickening projecting into the cell lumen; medial leaf cells quadrate 
to polyhedral, 27-52 pm long x 25-36 pm wide, walls unpigmented, with bulging cordate to nodular trigones, 
medial thickenings absent; cells in leaf base long rectangular, 30-66 pm long x 17-36 pm wide, walls with 
bulging nodular to knot-like trigones, and occasional medial thickening, trigones occasionally confluent. 
Cell surfaces smooth. Oil-bodies not seen. Underleaves absent. Asexual reproduction by caducous leaves 
fragmenting into irregular pieces, or absent; leaf-borne propagules absent. 

Dioicous. Androecia unknown. Gynoecia at apices of shoots; bracts broadly elliptic-ovate, to 4000 pm long, larger 
than subtending leaves; margins with around 20 triangular to spinose-dentate teeth; bract cells as for leaf cells; 

cell surfaces smooth; female bracteole absent. Subfloral innovations produced by lateral- or ventral-intercalary 
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branching from between the female bracts with or without fertilisation. Perianth campanulate, about 3000 pm 
long X 3000 pm wide at mouth, dorsal keel with a wing extending from the base to near the mouth, entire or 

with one or two spinulose teeth, ventral keel not winged, laterally compressed but with a weakly inflated base, 
lateral walls plane; labia rounded, entire or with a few small triangular teeth. Fig. 7. 

Fig 7. Plagiochila fragmentissima leaves, from MAM. Renner 6782 (NSW 899353), JJ. Engel 22583 (F 1141352), and 
J. Jarman <& G. Kantvilas (HO 531518). 

Notes: A specimen sub P. strombifolia Taylor from Van Diemens Land, ex Macquarie River, 1836, R. Ball (FH 
00458022!) is R fragmentissima, but the specimen sheet bears a near-verbatim hand-written copy of Taylor’s 
protologue, except that a description of the calyx is missing, and the specimen bears no perianths. This 
specimen is likely part of the original material of Jungermannia strombifolia Taylor, and is discussed further 
below under Plagiochila strombifolia. 

Recognition: Plagiochila fragmentissima can be recognized by the combination of imbricate, asymmetrically 
triangular-ovate leaves with an ampliate base and revolute dorsal margin forming a distinct cnemis, and 
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whose apex and ventral margin bear 0-17 triangular teeth (Fig. 7); and stolons produced by lateral-intercalary 

branching. Fertile female plants are particular distinctive with their campanulate (in lateral view) perianth 
with a prominent dorsal wing, and rounded labia that bear small triangular teeth. Despite the species epithet, 
specimens do not usually have fragmenting leaves. 

Plagiochila fragmentissima could be confused with R gregaria, particularly where the two species grow 
sympatrically, but the leaves of R gregaria are broadly asymmetrically ovate and typically entire, or with a 
few teeth around the leaf apex only, they are also larger (Fig. 8). In contrast the leaves of R fragmentissima are 
asymmetrically triangular-ovate, and bear triangular teeth around the apex and along the ventral leaf margin. 
The perianths of R fragmentissima have a prominent dorsal wing, while those of R gregaria do not, if a wing 
is present in R gregaria it is at best low in stature and confined to the perianth base. The male branches of 
R gregaria are produced in a cluster at the apex of vegetative shoots by repeated Frullania-type branching. 

Plagiochila fragmentissima could be confused with R circinalis, but as noted above the perianths of 
R fragmentissima have a prominent dorsal wing, wide mouth and rounded labia that are either entire or 
sparsely dentate with triangular teeth. In contrast the perianths of R circinalis are ligulate, do not have a dorsal 
wing, and have numerous spinose-dentate teeth on the mouth. For sterile or male specimens, the leaves of 
R circinalis tend to be deeper relative to their length than in R fragmentissima, and are smaller, have fewer 
teeth, undulate leaf margins, and a deep U-shaped stem insertion. But these features are all subject to some 
variation, and do not always serve to reliably differentiate these two species. 

Plagiochila fragmentissima could be confused with R deltoidea, but R deltoidea has stolons originating by 
ventral-intercalary branching only, and the perianths of R deltoidea do not have a dorsal wing, and have 
spinose-dentate to laciniate teeth on their labia. 

Plagiochila fragmentissima could be confused with R haylisii, but R haylisii has a few small spinose teeth on the 
dorsal margin near the stem insertion, occasional Frullania-type vegetative branching, and homogeneous or 
few segmented oil-bodies. 

Plagiochila fragmentissima could be confused with R strombifolia, but R strombifolia has spinose-ciliate teeth 
on the leaf margin, and homogeneous or few segmented oil-bodies. 

Distribution and Ecology: Plagiochila fragmentissima occurs in Tasmania and the North and South Islands of 
New Zealand. Plagiochila fragmentissima is typically an epiphyte in forested habitats, where it grows on trunks, 
branches, and twigs of a range of tree species. 

There is one specimen whose origin is given as New South Wales, collected by Allan Cunningham and 
communicated by Dr Hewitt Watson (FH 00284116), but Plagiochila fragmentissima is otherwise unknown 
from the Australian mainland. Possibly this record is the result of confusion about the specimens origin, other 
Cunningham collections communicated by Dr Hewitt Watson are from New Zealand, where R fragmentissima 
is known. 

Representative specimens examined: Australia: Tasmania: Wan Diemens Land’, ex Macquarie River, 1836, 
R. Ball (FH 00458022 this specimen is possibly part of the original material of /. strombifolia Hook.f & Taylor); 
Central Highlands, below Lake Mackenzie Dam, H.E.C. Concession Area, 41°41'S 146°23'E, 110 m, 12 Mar 
2000, A. Moscal 30963 (HO 577104); Manuka Road in the Warra Long-Term Ecological Research Site in 
southern Tasmania, 43°06'S 146°41'E, 140 m, 30 Apr 2002, /. Jarman s.n. (HO 546905); Manuka Road in the 
Warra Long-term Ecological Research site, 43°06'S 146°41'E, 140 m, 17 May 2005, /. Jarman & G. Kantvilas 
(HO 531518); Mt Wellington, 42°54'S 147°14'E, 1000 m, 16 Apr 1980, A.U Ratkowsky H1547 (HO 49895 
p.p.); New Zealand: North Island: North Auckland Province, Waima Forest, Hauturu Highpoint track in 
vicinity of summit areas of Hauturu Trig, off Waiotemarama Track, 35°31'S 173°28'E, 650-680 m, 23 Feb 
1997, /./. Engel 22583 (F 1141352); Central Plateau, Maunganui o te Ao River catchment, Erua Forest, track to 
Tapapakurua Falls, 39°10'48"S 175°22'23"E, 850 m, 24 Nov 2013, M.A.M. Renner 6782 (NSW 899353); (?)New 
Zealand (specimen data gives New South Wales): Allan Cunningham, comm. Dr Hewitt Watson Feb. 1844, 
(FH 00284116). 

Plagiochila gregaria (Hook.f. & Taylor) Hook.f. & Taylor ex Gottsche, Lindenb. & Nees, 
Synopsis Hepaticarum 5: 654 (1847) 

Basionym: Jungermannia gregaria Hook.f & Taylor, London Journal of Botany 3: 564 (1844) 

Type citation: New Zealand 

Type: New Zealand, 1843,/.D. Hoo/ccr, Voyage of H.M. Discovery Ships Erebus and Terror (lectotype designated 
by Inoue and Schuster (1971): FH 00284114! isotype: S) 
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=Plagiochila gregaria van ovalifolia E.A.Hodgs., Transactions and Proceedings of the Royal Society of New 
Zealand 73: 289 (1944) 

Type citation: n.v. 

Type: New Zealand, Ketetahi Track, National Park, Jan. 1932, leg. G.O.K. Sainsbury (n.v.) 

=Tylimanthus saccatus van umbellaris Berggn, On New Zealand Hepaticae: 29 (1898) 

Type citation: n.v. 

Type: New Zealand, South Island, Canterbury Prov, Bealey River, leg. Berggren 3153 (isotype: S n.v.) 

=Plagiochila helmsii Steph., Bulletin de I’Herbier Boissier, sen 2 4: 782 (1904) = Species Hepaticarum 2: 460 
(1904) 

Type citation: New Zealand, Southern Island (Helms). 

Type: New Zealand, Helms, (lectotype designated here: G 00113228! (male); New Zealand, Helms, (residual 
syntype: G 0061442! (female)). 

Etymology: in reference to the terminal cluster of androecial branches. 

Notes: The syntype series of Plagiochila helmsii comprises two specimens, one male, one female, and both 
sexes were described in the protologue. Bonner (1962) inadvertently achieved a narrowing of the typification 
of this name by identifying Helms’s collections in Geneva as the type. The two syntype specimens in Geneva 
were interpreted as duplicates of a single Helms gathering, number 522, by Engel and Merrill (2010a) and 
presented as different sheets’ of the same holotype specimen. However, the female specimen grows with 

Frullania ptychantha and Macromitrium, while the male specimen grows with Dicnemon calycinum. These 
associated species and substrate - being a layer of black humic matter within which stolons are embedded - are 
both consistent with growth as epiphytes on tree trunks, but given that the species assemblages differ between 
specimens, and the males and females are pure in both specimens, not admixed, the specimens may be derived 
from separate collecting events. Eurther, pencilled numbers in the same hand as on the P. helmsii specimens 
occur on many of Stephani’s types, suggesting that the number 522 on the packets is not a Helms collecting 
number. In Species Hepaticarum Volume 2 (Stephani 1904) Plagiochila helmsii is presented as species number 
522 within the genus Plagiochila, suggesting the number was probably added to the packets after the specimens 
had been incorporation into Geneva, possibly by Bonner during his work on Index Hepaticarum (M. Price 

pers. comm.), in which case it bears no relevance to the gathering of the original syntype material. All other 
observed pencilled numbers on type packets in G similarly corresponded with their presentation in Stephani’s 
Species Hepaticarum (pers. obs.). Because two specimens, possibly derived from separate gatherings by 
Helms, are included within the syntype series of P. helmsii lectotypification is required. Selection of either 
specimen will not change the way P. helmsii is currently applied, as both unambiguously belong to the entity 
currently referred to by the name P. gregaria, but because the androecial characters in combination with the 
leaf characters are the greatest point of difference between P. gregaria and its sister species P. fragmentissima, 
I designate the male plant as the lectotype. This specimen is also the more copious and intact of the two. This 
narrowing of the lectotypification for P. helmsii is consistent with treatment of other liverworts with mixed-sex 

types (e.g. Engel and Merrill 2010a). 

Description: Plants with irregularly branched, erect leafy shoots arising from a creeping basal stolon, stolons 
arising from other stolons by lateral-intercalary branching, not produced from leafy shoot sectors; forming 

interwoven mats; mid-green to light green, shoot systems to 50 mm long, monomorphic; primary shoots 
5-8 mm wide, branches arising by lateral-intercalary branching. Stems without lamellae or paraphyllia, but 
with clusters of hyaline paraphyses within the leaf axils; reddish-brown, in primary shoots to 600 pm diameter, 
transversely elliptic, surfaces apparently smooth, irregular; cortical cells in 4 to 6 layers, cortical cell walls 
strongly and continuously thickened, constricting the cell lumen in middle cortical layers, reddish-brown, 
outer layer with thinner walls than inner cortical cell layers, free external wall with with limited thickening, 

all cortical cells smaller than medulla cells; medulla cell walls without secondary thickening except those 
beneath the cortex, on whose walls thickening tapers over 2 or 3 tiers toward the stem centre, primary walls 
hyaline. Rhizoids scattered, on stolons arising from the lateral merophytes at the base of leaves and from the 
ventral merophyte row. Leaves within stolon sector reduced, entire, remote to contiguous. Leaves on primary 
shoots contiguous to imbricate, succubously inserted and subtransversely orientated, broadly elliptic-ovate, 
2560-5300 pm long x 2250-4650 pm wide, dorsal margin straight, ventral margin ampliate; dorsal margin 
entire, apex and ventral margins bearing 0-9 triangular teeth, comprised of 2-7 cells, up to four cells broad at 
base and capped by a triangular apical cell; leaf insertion J-shaped, recurved at ventral end, decurrent dorsally, 
attaining dorsal stem midline, not attaining the ventral stem midline, leaving two or more cortical cell rows 
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leaf-free. Marginal leaf cells quadrate to short rectangular 18-50 gm long x 11-22 gm wide, long axis parallel 
to leaf margin, walls with coarse quadrate to bulging trigones but not continuously thickened; medial leaf cells 
quadrate to polyhedral, 30-61 gm long x 23-37 gm wide, walls unpigmented, with convex trigones, medial 
thickenings absent; cells in leaf base long rectangular, 44-76 gm long x 15-25 gm wide, walls with bulging 
or cordate trigones, often attenuated along longitudinal walls, and rare weak medial thickening. Cell surfaces 
smooth. Oil-bodies 4-7 per cell, ovoid to ellipsoid, granular. Underleaves absent. Asexual reproduction absent. 

Dioicous. Androecia intercalary on shoots that continue vegetative growth, in fascicles of up to five or six 
branches produced at the apex of vegetative shoots by Frullania-type branching at the base of the leading 
male branch; lateral- and ventral-intercalary branches not associated with male branches; bracts in 4-8 pairs, 
imbricate, bract-lobe reduced and much smaller than adjacent leaves, margin entire, with a dorsal pouch, 
antheridia 1 per bract, stalk biseriate; stem among bracts unornamented. Gynoecia at apices of shoots; bracts 

broadly elliptic-ovate with an ampliate base, to 6000 gm long, larger than subtending leaves; margins entire 
or with a few small triangular teeth; bract cells as for leaf cells; cell surfaces smooth; female bracteole absent. 
Subfloral innovations produced by lateral-intercalary branching from between the female bracts with or 
without fertilisation. Perianth campanulate, to 6000 gm long x 4500 gm wide at mouth, dorsal and ventral 
keels not winged or with a low wing at the base of the dorsal keel only, laterally compressed but with a weakly 
inflated base, lateral walls plane; labia rounded, entire. Fig. 8. 

Recognition: Plagiochila gregaria can be recognized by its relatively large stature, imbricate asymmetrically 
ovate leaves with an ampliate base, whose margins are entire or with a few triangular teeth around the apex; 
stolons originating by lateral-intercalary branching; female plants have broad mouthed perianths whose labia 
are entire; and male plants have gregarious male branches originating by Frullania-type branches in a cluster at 
the shoot apex. Plagiochila gregaria is also unique among Australasian Plagiochila in its production of clusters 
of paraphyses in the extreme axils of the leaves on vegetative shoots. 

Plagiochila gregaria could be confused with P strombifolia, but P strombifolia has long spinose-dilate teeth 

scattered around the leaf apex and along the ventral leaf margin; the perianth of P strombifolia has labia with 
spinose-dentate teeth. 

Plagiochila gregaria could be confused with P deltoidea, but P deltoidea has stolons originating by ventral- 
intercalary branching, and teeth distributed around the leaf apex and along the ventral leaf margin; the perianths 
of P deltoidea have labia with prominent laciniate-dentate teeth; and the male branches are produced in single 
intercalary serial sequence, rather than clustered at the shoot apex by virtue of Frullania-type branching. 

Plagiochila gregaria could be confused with P fragmentissima, for characters differentiating these two species 
see the recognition section of P fragmentissima above. 

Distribution and Ecology: Plagiochila gregaria is endemic to New Zealand, where it occurs from Te Paki in 
the Far North of the North Island to Rakiura in the south. Plagiochila gregaria is an inhabitant of rainforests, 
within which it grows as an epiphyte on tree trunks or as a lithophyte on exposed rocks. Perhaps the best-known 
population of P. gregaria occurs on Rangitoto Island within the Hauraki Gulf near Auckland, where P gregaria 
forms extensive colonies on basalt, with Plagiochila kirkii Steph. and P trispicata Colenso, in addition to other 
liverworts. Plagiochila gregaria is often encountered as a lithophyte, for example at Te Paki P gregaria grew 
on gabbro boulders in a streambed, and at Mataraua grew on andesite bedrock alongside a stream. Plagiochila 
gregaria may also be encountered as a trunk epiphyte in, for example, in Syzygium maire-Weinmannia silvicola 
dominated forest on alluvial terrace at Tutamoe. 

Plagiochila gregaria has been reported from Tasmania, but these records are based on misidentifications of 
other species including P fragmentissima. 

Representative specimens examined: New Zealand: A. Cunningham (FH 00284126 as P. olivaceo-atra Taylor 
ms); A. Cunningham, comm. Dr Hewitt Watson Feb 1844 (FH 00284125); North Island: Te Paki, North 
Cape, Mokaikai Scenic Reserve, Whiriwhiri Stream, 34°24'54"S 173°0T36"E, 80 m, 25 Feb 2011, PJ. de Lange 
9936 (AK 323588); SE corner of Waipoua Forest, just N of Tutamoe, 35°38'S 173°38'E, 540 m, 9 Feb 1995,/./. 
Engel 21089 (F 1141554); Rangitoto Island, Lava Caves, 36°47'26"S 174°51'49"E, 120 m, 29 Dec 2009, PJ. de 
Lange 8302 (AK 308902); Coromandel Peninsula, Coromandel, Feb 1948, /. Langridge (AK 163906); New 
Zealand, R. Cunningham, comm. Dr K.R. Greville 1843 (FH 00284117); near Auckland, 1895, T.F Cheeseman 
(G 026168); Rakiura (Stewart Island): 1909, L. Cockayne 8255 (AK 18666). 

Representative misidentified specimens: 

Plagiochila strombifolia 
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Fig 8. Plagiochila gregaria leaves, from PJ. de Lange 9936 (AK 323588) and JJ. Engel 21089 (F 1141554). 
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Van Diemens Land, Gunn (FH 00284115 - this specimen is male, the male branches are intercalary, short, not 
circinate. The two patches are glued onto the card, prohibiting access to stolon branching origin, but the plants 
are a good match with R strombifolia). 

Plagiochila fragmen tissima 

(?) New Zealand: Allan Cunningham, comm. Dr Hewitt Watson Feb. 1844 (FH 00284116); Tasmania: Manuka 
Road, Warra Long-term ecological research site, 43°06'S 146°41'E, 140 m, 17 May 2005,/. Jarman & G. Kantvilas 
(HO 531518). 

Plagiochila fasciculata 

New Zealand: Nelson Land District, Reefton, Victoria Range, Klondyke Spur track, 750 m, 28 Dec 2006, 
D. Glenny 9911 (HO 546689). 

Plagiochila gigantea Lindenb., Species Hepaticarum 2-4: 115 (1840) nom. nov. pro Jungermannia 
gigantea Hook. 

Basionym: Jungermannia gigantea Hook., Musci Exotici 1: 93 (1818) nom. illeg. 

Type citation: Hah. In sinu Dusky bay dicto, apud Novam Zeelandiam. D. Menzies, 1791. 

Type: New Zealand, Dusky Bay, 1791, Mr Menzies, as Jungermannia gigantea Hooker (FH 00458016! Eld). 

=Plagiochila suborbiculata Colenso, Transactions and Proceedings of the New Zealand Institute 19:282 (1887) 

Type citation: Dry hilly forests near Norsewood, County of Waipawa; 1886; W.C. 

Type: New Zealand near Norsewood, County of Waipawa, 1886: W. Colenso a. 1357 (lectotype designated here: 
BM! isolectotype: G 00115851!) 

Notes: The isotype of P gigantea in E comprises two sheets, one labeled No. 29, which contains several perianth 
and sporophyte bearing shoot systems. These correspond with Plagiochila gigantea in current usage. 

On the other sheet is a single shoot annotated ‘Hook.’ and two shoots Tn Novae Zelandia Menzies 1824’. The 
second is P. gigantea, the first corresponds with P intertexta. 

Etymology: giant, referencing the impressive stature of large plants. 

Description: Plants with regularly branched, erect dendroid leafy shoots comprising repeated monopodial 
units of a basal stolon and upper leafy sector, stolons arising from within the leafy sector near its base by lateral- 
intercalary branching and immediately ascendant; forming tall turfs; dark-green, shoot systems to 200 mm 
long, dimorphic; primary shoots 5-8 mm wide, branches arising by Frullania-type branching. Stems without 
lamellae, paraphyllia, or paraphyses, reddish-brown, in primary shoots to 1500 pm diameter, transversely 
elliptic, surfaces apparently smooth, irregular; cortical cells in 5 to 7 layers, cortical cell walls strongly and 
continuously thickened, constricting the cell lumen in middle cortical layers, reddish-brown, outer layer 
cells quadrate, with walls thickened to same degree as inner cortical cell layers, all cortical cells smaller than 
medulla cells; medulla cell walls without secondary thickening except those beneath the cortex, on whose 
walls thickening tapers over 2 or 3 tiers toward the stem centre, primary walls hyaline. Rhizoids scattered, on 
stolons arising from the lateral merophytes at the base of leaves and from the ventral merophyte row. Leaves 
within stolon sector reduced, entire, remote to contiguous. Leaves on primary shoots remote, succubously 
inserted and orientated, broadly elliptic, 2450-4350 pm long x 2510-3450 pm wide, dorsal margin shallowly 
curved, apex rounded, ventral margin ampliate; dorsal margin entire along basal two thirds, outer third, apex 
and ventral margins bearing 35-60 spinose teeth, comprised of 2-5 cells, up to three cells broad at base but 
uniseriate above, cells above base elongate, thick-walled, capped by a long triangular apical cell with an acute 
apex; leaf insertion }-shaped, recurved at ventral end, decurrent dorsally, not attaining dorsal stem midline, 
and not attaining the ventral stem midline, leaving two or more cortical cell rows leaf-free. Marginal leaf 
cells rectangular 20-31 pm long x 9-25 pm wide, long axis parallel to leaf margin, walls with continuous and 
even golden-brown pigmented thickening, cell ends rounded, free external wall slightly thicker than internal 
walls, thickening present in outermost two tiers of leaf cells only; medial leaf cells hexagonal to polyhedral, 
28-52 pm long x 21-36 pm wide, walls yellow-brown pigmented, with triangular trigones, medial thickenings 
absent; cells in leaf base long rectangular, 46-88 pm long x 21-32 pm wide, walls continuously but unevenly 
thickened, yellow-brown pigmented. Cell surfaces smooth. Oil-bodies 2-6 per cell, ovoid to ellipsoid, finely 
botryoidal. Underleaves absent. Asexual reproduction absent. 

Dioicous. Androecia intercalary on shoots that continue vegetative growth, in fascicles of up to three branches 
produced at the apex of vegetative shoots by Frullania-type branching at the base of the leading male branch; 
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lateral- and ventral-intercalary branches not associated with male branches; bracts in 3-6 pairs, imbricate, 
bract-lobe reduced and much smaller than adjacent leaves, margin dentate, with a dorsal pouch, antheridia 
1 per bract, stalk biseriate; stem among bracts unornamented. Gynoecia at apices of shoots; bracts broadly 
elliptic to triangular-ovate with an ampliate base, to 4000 pm long, larger than subtending leaves; margins 
with 60-70 spinose teeth; bract cells as for leaf cells; cell surfaces smooth; female bracteole absent. Subfloral 
innovations absent, rarely with a single lateral intercalary innovation produced below the female bracts. 
Perianth long cylindrical, to 8000 pm long x 1800 pm wide at mouth, dorsal and ventral keels not winged, 
laterally compressed but with a weakly inflated base, lateral walls plane; labia rounded, with around 15 long 
spinose teeth each. Fig. 1. 

Recognition: Plagiochila gigantea can be recognized by the dendroid shoots with flabellate branching by 
Frullania-type mode and monopodial replication of shoot systems resulting in stacking of three or more tiers 

of umbrella-like spreading branches. The leaves are elliptic-ovate and bear numerous spinose teeth on their 
margins, and the cells of the teeth and leaf margin have thickened, golden-brown-pigmented cell walls. 

Plagiochila gigantea could be confused with P baileyana, but the shoot systems of P baileyana are procumbent, 
not erect, and the leaves are obovate, not elliptic-ovate (Fig. 1). 

Plagiochila gigantea could be confused with P ramosissima which also has a dendroid growth habit, but 
vegetative branching in P ramosissima is by lateral-intercalary mode, not Frullania-type, and the leaves bear 
triangular teeth and do not have a border formed by cells with heavily thickened and pigmented cell walls. 

Distribution and Ecology: Plagiochila gigantea is endemic to New Zealand, where it is widely distributed 
in cool hyperhumid forests throughout the three main islands. Plagiochila gigantea grows on leaf litter, soil, 
humus, and decaying logs on the forest floor where it contributes, with several other bryophyte giants, to some 
of the tallest, most extensive, and species-rich forest floor liverwort dominated bryophyte communities on 
earth. Plagiochila gigantea grows mixed with Schistochila appendiculata and S. nobilis, Lepidozia microphylla, 
L. pendulina and L. spinosissima, Trichocolea hatcheri, Plagiochila ramosissima, Heteroscyphus ciliatus, and the 
mosses Dendroligotrichum dendroides, Dicranoloma robusta, and D. billardierei. 

One specimen of Plagiochila gigantea collected by Max Fleisher in 1903 bears the locality Tern Tree, Tasmania, 
which is on the eastern flank of Mt Wellington near Hobart. This specimen is a copious, large plant from a 
readily accessible site close to major centre of population, yet Fleisher’s collection is the only record of P gigantea 
from Australia. A couple of points suggest this record may be in error. Firstly, though potential habitat remains 
at Fern Tree and elsewhere in Tasmania, P gigantea has not been recollected in Tasmania. It is unlikely that 
such a large and conspicuous bryophyte would escape detection, or be neglected given its supposed restriction 
to New Zealand. Secondly, Fleischer collected around the Derwent River in early April 1903 before his ship 
departed for New Zealand, travelling from Hobart to Taranaki, where Fleischer also collected. It is possible 
that Fleischer mixed up some of his localities, and I reject P gigantea from the Australian flora until material 
of undeniable provenance is obtained. 

(?)Australia: Tasmania: Hobart, Mt. Wellington, Ferntree, 42°55'S 147°16'E, 15 Apr 1903, M. Fleischer B2100 
(CANB 302308). 

Representative specimens examined: New Zealand: North Island: Te Apiti, Hawkes Bay, 3 May 1899, 
T.W.N. Beckett240 (NSW); South Island: Nelson Land District, Victoria Range, Klondyke Spur track, 750 m, 
28 Dec 2006, D. Glenny 9909 (HO 546692); Shenandoah Valley 1 km N of Shenandoah Saddle, 32 km SSW of 
Murchison, 42°0TS 172°14'E, 680 m, 3 Feb 1993, H. Streimann 51236 (CANB 9306686); Victoria Range, near 
Tobins Creek crossing with State Highway 7,42°17'30"S 172°03'38"E, 530 m, 19 Jan 2007, LH. Cave 680 (HO 
549611); Haast Pass, 44°06.59'S 169°21.12'E, 562 m, 28 Nov 2002, AJ. Downing (HO 525111); near Riverton, 
Pourakino River, near Pourakino Picnic Area at Bridge 1908,46°14'29"S 167°57'29"E, 20 m, 7 Dec 2010, L.H. 
Cave 1354 (HO 571523); Gatlins State Forest Park, Wisp track, 46°24'52"S 169°26'46"E, 160 m, 13 Dec 2008, 
L.H. Cave 784 (HO 553072); Otago, Gatlins, Thisbe Stream, Thisbe Valley track, 46°25'S 169°25'E, 13 Dec 
2008, H.M. Jolly & J. Milne (MEL 2335938); Rakiura (Stewart Island): Sep 1942, Miss Thompson (NSW). 

Plagiochila sect. Austrocaules M.A.M.Renner section nov. 

Diagnosis: Stolons originating by ventral-intercalary branching. Shoot systems modular with a basal 

stoloniferous section and upper leafy sector, replicated sympodially from basally produced stolons. Leafy shoot 
systems monomorphic. Vegetative branching exclusively lateral-intercalary. Teeth on leaves variable, spinose 
dentate to triangular. Underleaves absent or vestigial. Subfloral innovations lateral-intercalary. Androecial 
branching lateral- or ventral-intercalary. Androecia spicate or lax, intercalary, often in series, male bracts 

entire. 
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Type species: Plagiochila deltoidea Lindenb. 

Etymology: Austro - southern, caules stems, in reference to both the southern distribution of this lineage but 
also the ventral-intercalary stolon origin which, when stems are viewed in transverse section, issue from the 

stem at a position equivalent to the southern compass point. 

= Plagiochila sect. Hodgsoniae J.J.Engel et G.L.Merr., Nova Hedwigia 96: 403 (2013) ‘Hodgsonia, nom. inval. 

Type: Plagiochila deltoidea Lindenb. 

= Plagiochila sect. Deltoideae E.A.Hodgs., Trans. & Proc. Roy. Soc. New Zealand 73: 271 (1944) nom. inval 

Type: Plagiochila deltoidea Lindenb. 

Notes: Section Deltoideae was placed in synonymy with Plagiochila sect. Durae by Groth et al (2004), on the 
basis of a misidentified specimen of P. ramosissima. 

Two Australasian species belong to Plagiochila sect. Austrocaules, P ratkowskiana Inoue, and P deltoidea 
Lindenb. Several other species belonging to this section occur in Malesia and Oceania, including the 
P. gymnoclada complex and at least one species described as a variety of P hlepharophora, a member of 
Plagiochila sect. Cucullatae, see below, given that ventral intercalary stolon branching is confined to this 
lineage within Plagiochila. 

Putative ventral-intercalary branches were used to support the recognition of the genus Szweykowskia 
(Gradstein and Reiner-Drehwald 1995) based on P. cucullifolia, which had been previously treated as its 
own subgenus by Inoue (1984). However in this species the vegetative branching is not ventral-intercalary 
(Heinrichs et al 2002, 2003). Nor in species of sect. Austrocaules are vegetative branches ventral intercalary, 
only stolon branches issue by this mode. Vegetative ventral-intercalary branching is confined to Dinckleria, 
Pseudolophocolea and the Chiastocaulon lineage. 

Plagiochila ratkowskiana Inoue, Brunonia 3:141 (1980) 

Type citation: Tasmania, Mt. Wedge, ca. 1000 m, leg. A. V Ratkowsky no. 78/59 (TNS; duplicate in hb. Ratkowsky) 

Type: Tasmania, South West, Mt Wedge, 42°51'S 146°18'E, 5 Mar 1978, A. V Ratkowsky H1567 (78/59) (holo: 
TNS, iso: HO 49815!) 

Etymology: for A.V. Ratkowsky, Tasmanian bryologist and collector of the type. 

Description: Plants with irregularly branched, erect leafy shoots arising from a creeping basal stolon, stolons 
arising from other stolons and from leafy shoots by ventral-intercalary branching; forming interwoven mats; 

mid-green to light green, shoot systems to 40 mm long, monomorphic; shoots 3-5.5 mm wide, branches 
arising by lateral-intercalary branching. Stems without lamellae, paraphyllia, or paraphyses, reddish-brown, 

in primary shoots to 400 pm diameter, transversely elliptic, surfaces apparently smooth, irregular; cortical 
cells in 3 layers, cortical cell walls strongly and continuously thickened, reddish-brown fading to yellow on 
the innermost cortical cell walls, outer layer and free external wall thickened to same degree as inner cortical 
cell layers, all cortical cells smaller than medulla cells; medulla cell walls beneath with walls thickened but 
tapering, other walls with distinct triangular trigones and weak continuous thickening over some walls, walls 
faint yellow pigmented. Rhizoids scattered, on stolons arising from the lateral merophytes at the base of leaves 
and from the ventral merophyte row. Leaves within stolon sector reduced, entire, remote to contiguous. Leaves 
on primary shoots imbricate, succubously inserted and orientated, broadly ovate to rotund, 1340-3070 pm 
long X 1340-3090 pm wide, dorsal margin shallowly curved, usually inrolled, ventral margin ampliate; dorsal 
margin entire, apex and ventral margins bearing 0-19 triangular teeth, comprised of 2-6 cells, two cells broad 
at base, uniseriate above and capped by a triangular apical cell; leaf insertion J-shaped, recurved at ventral 
end, decurrent dorsally, attaining dorsal stem midline, not attaining the ventral stem midline, leaving two or 
more cortical cell rows leaf-free. Marginal leaf cells quadrate to short rectangular 24-41 pm long x 14-28 pm 
wide, long axis parallel or perpendicular to leaf margin, walls with coarse quadrate to bulging trigones but not 
continuously thickened, free external wall of each cell with a single low wave-shaped thickening projecting 
into the cell lumen; medial leaf cells quadrate to polyhedral, 26-44 pm long x 25-38 pm wide, walls faint 
yellow pigmented, with bulging cordate trigones, medial thickenings absent; cells in leaf base long polyhedral, 
34-62 pm long x 21-38 pm wide, walls with bulging nodular to knot-like trigones, medial thickening absent, 
trigones not confluent. Cell surfaces smooth. Oil-bodies 3-5 per cell, large, botryoidal (fide Jarman HO 
548184). Underleaves absent. Asexual reproduction absent. 

Dioicous. Androecia intercalary on shoots that continue vegetative growth, produced singly, never in fascicles, 
occasional branching within male branches by lateral- or ventral-intercalary branching may give rise to 
vegetative shoots or another male branch, Frullania-type branches not associated with male branches; bracts in 
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15 or more pairs, imbricate, closely packed, bract-lobe reduced and smaller than adjacent leaves but variable in 
size and exhibiting regular fluctuation in size from small to large to small along the shoot, margin entire, with 
a dorsal pouch, antheridia 1 per bract, stalk biseriate; stem among bracts unornamented. Gynoecia at apices 
of shoots; bracts broadly elliptic-ovate, to 4000 pm long, larger than subtending leaves; dorsal margin inrolled; 
margins with around 20 dentate teeth, larger on ampliate base; bract cells as for leaf cells; cell surfaces smooth; 
female bracteole absent. Subfloral innovations produced by lateral-intercalary branching from between the 
female bracts with or without fertilisation. Perianth campanulate, about 2500 pm long x 2100 pm wide at 
mouth, dorsal keel without a wing, or with a low wing extending from the base to near the middle of the keel, 
entire, ventral keel not winged, laterally compressed but with a weakly inflated base, lateral walls plane; labia 
rounded, with numerous ciliate teeth comprised uniseriate rows of short rectangular cells. Fig. 9. 

Plagiochila ratkowskiana 

Fig 9. Plagiochila ratkowskiana leaves, from J.S. Whinray B2227 (MEL 2354417A) and A.V. Ratkowsky H1571 (CANB 

8409926). 
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Notes: Plagiochila ratkowskiana was incorrectly synonymized with R fragmentissima by me in Renner et 
al (2017), when I overlooked the fact that my Plagiochila off. gregaria was actually P fragmentissima, and 
misinterpreted the figures and description in the protologue of P fragmentissima (Inoue and Schuster 1971) 
and P ratkowskiana (Inoue 1980). 

Recognition: Plagiochila ratkowskiana can be recognized by the combination of stolon production by ventral- 
intercalary branching; vegetative leafy shoots originating by lateral-intercalary branching, the monomorphic 

leafy shoots, and the transversely orientated, rotund leaves whose margins bear up to ten, occasionally more, 
small triangular teeth (Fig. 9). Male plants are distinctive in their intercalary male branches bearing imbricate 
male bracts that have entire margins, with androecia produced in close series along a shoot, separated by short 
intervals of vegetative growth, and the occasional presence of androecial innovation by ventral-intercalary 
branching. Also distinctive in the relatively (apparently) large leaf cells which impart a distinctive texture to the 

dried plants, the broad cnemis, and the usually sparingly toothed leaf lobe margins. Depending on exposure 
P ratkowskiana can vary from forming short, tight turfs whose shoots bear leaves with at most two teeth near 
the apex, or tall, openly branched mats whose shoots bear leaves with numerous small spinose-dentate teeth 
along the postical margin. Female bracts and perianth mouths mirror the variation observed in leaf margins. 

Plagiochila ratkowskiana could be confused with Cryptoplagiochila radiculosa (as in HO 577295), but 
C. radiculosa has ovate leaves with a distinct bilobed apex, rather than subrotund leaves with margins entire 
or with scattered triangular teeth. The perianths of C. radiculosa bear several triangular teeth at their apex and 

have a basal shoot calyptra, whereas the perianths of P ratkowskiana bear numerous small, short, spinose teeth 
on the labia and do not have a basal shoot-calyptra. 

Plagiochila ratkowskiana could be confused with Plagiochila fragmentissima, but P fragmentissima has 
asymmetrically ovate leaves, produces stolons by lateral-intercalary branching, and has triangular teeth on the 
perianth labia. 

Plagiochila ratkowskiana could be confused with P deltoidea, but P deltoidea has asymmetrically ovate leaves 
with many sharp triangular teeth distributed around the apex and ventral margin, and perianth labia with large 

dentate teeth. 

Distribution and Ecology: Plagiochila ratkowskiana is endemic to Australia and occurs in Tasmania and on 
Macquarie Island. In Tasmania Plagiochila ratkowskiana is a common liverwort, and grows as a lithophyte 
or epiphyte in forests, grasslands and herbfields between sea level and more than 1000 m elevation. In forest 
P ratkowskiana may grow as a trunk or branch epiphyte on a range of tree species, including Nothofagus 
and Acacia, with a wide range of other bryophytes including Cheilolejeunea spp, Cryptoplagiochila radiculosa, 
Dinckleria pleurata, Frullania spp, P strombifolia, Macromitrium spp. Orthotrichum spp, Zygodon spp. On 
rocks P ratkowskiana may form low or tall turfs depending on exposure, and may form pure or mixed turfs, 
the latter with a wide range of bryophytes including Dinckleria pleurata, Frullania, Lepicolea scolopendra, 
Macromitrium, Metzgeria, Radula multiamentula, and Syzygiella. In alpine habitats P ratkowskiana may occur 
on soil, or on exposed granite. 

Representative specimens examined: Australia: Tasmania: Flinders: Cape Barren Island, Furneaux Group, 
Bass Straits. About 480 m at 81.25 degrees from Mount Munros summit, 40°22Tl.6"S 148°07'22.1"E, 548 m, 
11 Feb 20117, J.S. Whinray B2227 (MEL 2354417A); West Coast, Whyte-Pieman Rivers junction. Pieman 
River State Reserve, 41°39'S 145°05'E, 20 m, 8 Feb 1995, A. Moscal 26610D (HO 577100); Quoin Mountain, 
near Kempton, 42°33'S 147°16'E, 15 Mar 1980, A.V^ Ratkowsky H1575 (HO 49889); Mt Wellington, South 

Boughs, west of South Trig, 42°55'S 147°13'E, 7 Oct 1979, A. Ratkowsky H1565 (HO 49870); Mt Wellington, 
organ pipes, 42°54'S 147°14'E, 31 Jan 1980, A. 14 Ratkowsky H1571 (CANB 8409926); Mt Wellington, summit 
plateau, 42°54'S 147°14'E, 20 Mar 1980, A.\4 Ratkowsky H1573 (HO 49892); Mt Cullen, near summit, 42°50'S 
146°10'E, 700 m, 4 Mar 1978, A. 14 Ratkowsky (HO 304464); South West National Park, southern slopes of 
Hermit Hill, 42°50'S 146°07'E, 380 m, 14 Jun 2008, /. Jarman s.n. (HO 548184); Freycinet National Park, Mt 
Freycinet, among rocks at summit, 42°13'S 148°18'E, 620 m, 12 Jul 2003, K. Felton (HO 525836); Arthur- 
Pieman Conservation Area, Mt Edith summit, 41°27'04"S 145°00T0"E, 760 m, 3 Eeb 2015, L.H. Cave 2626 
(HO 576896); Mt Puzzler Forest Reserve, Meadstone Falls, in the gorge of St Pauls River, 41°45'S 148°05'E, 400 
m, 1 Aug 1999, K. Felton (HO 501780); South West National Park, Maxwell Ridge, 43°30'E 146°43'E, 1030 m, 
28 Feb 1999, K. Felton (HO 445255); Mt Wellington, Organ Pipes track, 42°54'S 147°14'E, 31 Jan 1980, A. 14 
Ratkowsky (HO 49868); Mt Wellington, near The Wires, 42°53'S 147°14'E, 7 Apr 1982, A. 14 Ratkowsky (HO 
66968); Central Highlands, Wild Dog Plains, 4r50'S 146°32'E, 1170 m, 18 Feb 1992, A. Moscal 22822 (HO 
302300); Mt Wellington, The Wires, 7 Apr 1982, A. 14 Ratkowsky (HO 304355); Organ Pipes Directissimo, 
42°54'S 147°14'E, 28 Feb 1980, A. 14 Ratkowsky H1566 (HO 304356); Mt Wellington, South Trig Directissimo, 
42°55'S 147n4'E, 12 Apr 1982, A. 14 Ratkowsky H1779 (HO 304357); Kempston Quoin, 42°33’S 147°16'E, 
15 Mar 1980, A. 14 Ratkowsky (HO 304358); Adamsons Peak, above hut, 43°2TS 146°5TE, 2 Mar 1980, 
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A.V^ Ratkowsky (HO 304359); Organ Pipes, on rocks, 42°54'S 147°14'E, 31 Jan 1980, A.V^ Ratkowsky (HO 
304360); Upper Collins Bonnet, 42°53'S 147°09'E, 2 Eeb 1980, A. U Ratkowsky H1576 (HO 304361); Mt Rufus, 
42°08'S 146°06'E, 10 Mar 1979, A.U Ratkowsky (HO 304362); Mt Rufus circuit, 42°08'S 146°06'E, 11 Nov 
1978, A.U Ratkowsky (HO 304363); Mt Wellington, The Wires, 42°53'S 147°14'E, 1050 m, 29 Sep 1979, A.U 
Ratkowsky H1574 (HO 304364); Adamsons Falls, 43°22'S 146°51'E, 1 Mar 1980, A.V. Ratkowsky (HO 304365); 
Mt Wellington, Wires, 42°53'E 147°14'E, 20 Dec 1979, A.U Ratkowsky H1572 (HO 304366); Hartz Mountain, 
43°15’S 146°46'E, 1 May 1982, A.V. Ratkowsky H1780 (HO 304367); Mt Eliza below summit, 42°58'S 146°24’E, 
17 Apr 1982, A.U Ratkowsky H1778 (HO 304368); Organ Pipes,42°54'S 147°14'E, 6 Mar 1980, A.U Ratkowsky 
H1577 (HO 304370); Anthony Road, western Tasmania, 41°50'30"S 145°37'30"E, 590 m, 11 May 1991,/. Jarman 
s.n. (HO584301); South West, Mount Mangana, South Bruny Range, 43°22'S 147°17'E, 571 m, 27 Apr 1993, 
A. Moscal 25245 (HO 577298); North West, Minnow River, 41°29'S 146°19'E, 280 m. A, Moscal 16221 (HO 
577300); East Coast, Douglas River, 41°47'S 148°14'E, 20 m, 7 May 1990, A. Moscal 19620 (HO 577301); Mt 
Field, Lake Rayner, 42°40'S 146°39'E, 1030 m, 12 Apr 1992, A. Moscal 23390 (HO 132892); East Coast, East 
Coast, Mount Clark, Tasman Peninsula, 43°06'S 147°46'E, 480 m, 30 Mar 1998, A. Moscal 29629 (HO 577422); 
Mt. Field, Mt. Mawson, 42°42'S 146°35'E, 1085 m, 11 Apr 1992, A. Moscal 23272 (HO 577302); Midlands, 

Breasted Sugarloaf, 42°12'S 147°53'E, 630 m, 8 Dec 1991, A. Moscal 22149 (HO 577303); South West, Mount 
Mangana, South Bruny Range, 43°22'S 147°17'E, 560 m, 27 Apr 1993, A. Moscal 25048 (HO 577117); East 
Coast, Mt Maria, Maria Island National Park, 42°37'S 148°06'E, 630 m, 24 April 1995, A. Moscal 27088B (HO 
577110); Macquarie Island: 300 m east of Prion Lake, 54°35'S 158°54'E, 200 m, 12 Nov 1979, R.D. Seppelt 6381 
(HO 577615); Pyramid Lake, 54°39'S 158°52'E, 230 m, 4 Dec 1981, R.D. Seppelt 12081 (HO 577616). 

Plagiochila deltoidea Lindenb., Species Hepaticarum 5:132 (1843) 

Jungermannia deltoidea (Lindenb.) Hook.f. & Taylor in Raoul, Choix de Plantes de la Nouvelle-ZHande: 36 
(1846) 

Type citation: in portu Dusky Bay dicto Novae Zeelandiae; in terra van Diemen (Fraser. Herb. Hookeri); in 
Barbadoes insula (Herb. Neesii ab Es.) 

Type: New Zealand, Dusky Bay, without collector (lectotype designated by Inoue and Schuster (1971): STR! 
isolectotype: herb. Lindenberg 914, W!) 

=Plagiochila axillaris Colenso, Transactions and Proceedings of the New Zealand Institute 20: 246 (1887) 
[1888] Colenso, non J.B.Jack & Steph., Stephani (1892) fide Inoue and Schuster (1971), Hamlin (1972). 

Type citation: On trees and logs, in woods with the preceding species, R trispicata; 1887: W.C. 

Type: New Zealand, Wood Creek, DVK, 10 Feb. 1887, W. Colenso a. 1342 (lectotype designated here: 
WELT-H007775!) 

=Plagiochila caespitosa Colenso, Transactions and Proceedings of the New Zealand Institute 20: 244 (1887) 
[1888]. Colenso, non Steph. Stephani (1892),fide Hamlin (1972), syn.fide Engel and Merrill (2010). 

Type citation: Forming small thick cushion-like tufts on branches of trees in low, wet, and dark woods, “Forty- 
mile Bush”, near Norsewood, County of Waipawa; October 1886: W.C. 

Type: n.v. 

=Plagiochila howeana Steph., Bulletin de I’Herbier Boissier, ser. 2 4: 783 (1904) = Species Hepaticarum 2: 461 
(1904) 

Type citation: New Zealand, ubique communis. 

Type: New Zealand, Kelly Range, T.W.N. Beckett 335 (lectotype designated by Inoue and Schuster (1971): NY 
n.v.) 

=Plagiochila spenceriana Colenso, Transactions and Proceedings of the New Zealand Institute 21: 50 (1889) 

Type citation: On trees, forests near Dannevirke, County of Waipawa, near Dannevirke, 1888, H. Hill 

Type: Dannevirke, County of Waipawa, 1888, H. Hill, sub Colenso 1427 ex hb K in hb G (lectotype designated 
by Bonner (1962): G; isolectotypes (?): WELT-H007774!d BM) 

=Plagiochila deltoidea var. densa J.J.Engel & G.L.Merr., Nova Hedwigia 92: 506 (2010) syn nov. 

Type citation: New Zealand, South Is., Westland Prov, Westland Natl Park, Franz Josef Glacier Valle, Roberts 
Point, SW of Mt Gunn, ca. 620-670 m, Engel 18116 (F); isotype: (CHR) 

Type: n.v. 
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Etymology: possibly in reference to the deltoid leaf shape. 

Description: Plants forming long pendulous turfs or short pendants of sparingly branched leafy shoots arising 
from a sharply differentiated creeping, branched, system of basal stolons bearing highly reduced leaves; 
leafy shoots mid-green to bronze-green in life, light brown in herbarium, to 100 mm long and 2677-4651 

pm wide, leafy shoots monomorphic, stature reduced at base close to stolons; flagellae absent. Branching 
within stolons predominantly ventral-intercalary, rarely lateral-intercalary, always giving rise to other stolons; 

within leafy sectors by lateral- and ventral-intercalary branching, giving rise to leafy shoots only. Stems on 
stolons and primary shoots in leaf sectors reddish-brown, to 280 pm diameter, transversely elliptic, surfaces 
smooth; cortical cells in 4 layers, cortical much smaller than medullar, with strong continuous reddish-brown 

thickenings on cell walls constricting cell lumena, except in a wedge of unpigmented cell walls from the ventral 
merophyte, medullar cell walls with small triangular trigones at cell junctions otherwise without thickening, 

pale yellow pigmented; stems on leafy shoot similar without the ventral wedge of unpigmented walls and with 
outer walls within the medulla layer with thin continuous thickening. Rhizoids on stolons, arising in loose 

fascicles from the base of leaves, also scattered along the lateral and ventral stem surfaces. Leaves on leafy 
shoots imbricate, obliquely orientated, postically secund, deltoid, 1794-2965 pm long x 1614-2803 pm wide, 
transversely oriented when dry, succubously orientated when wet, dorsal margin straight, strongly recurved 
when dry, entire or with 1 or 2 small teeth; apex broadly rounded, postical margin broadly ampliate toward 
base; with 7-24 narrow triangular teeth of varying size and spacing distributed from around the apex, rarely on 

the outer part of the dorsal margin, to the base, though teeth on the straight, basal part of the postical margin 
rare; teeth narrow-triangular (l-)2-9(-10) cells wide and 3-10(-20) cell tiers high, uniseriate for 2-5 cells, 
upper cells rectangular, capped by a single acute cell; insertion J-shaped, oblique, recurved at ventral end but 
not decurrent, not attaining ventral stem midline, leaving two cortical cell rows leaf-free, dorsally decurrent 
and attaining the dorsal stem midline, but stem visible between leaves. Marginal cells quadrate to rectangular, 
8.1-11.3 pm long x 6.7-9.6 pm wide, rectangular cells have long axis parallel with margin, free external wall 
heavily thickened, thickening convex, bulging into cell lumen medially, not sharply differentiated from medial 
cells; cells in median leaf isodiametric to elliptic 8.3-23.9 pm long x 8.3-17.2 pm wide, walls with discrete 
convex to nodular trigones, medial wall thickenings rare, thickenings above and below trigones along junction 
of transverse walls with free dorsal and ventral exterior walls absent, transition to basal cells more or less 
abrupt, particularly dorsally where isodiametric medial cells and rectangular cells are juxtaposed, medially and 
ventrally transitional cells have progressively coarser trigones and longer lengths relative to width; cells in leaf 
base rectangular to long rectangular, 22.2-67.4(-86.2) pm long x 10.5-18.8 pm wide, trigones bulging, discrete 

or confluent with adjacent medial thickenings, 1 or 2 bulging medial wall thickenings present, occasionally 
confluent with each other and adjacent trigones; leaves on stolons remote to contiguous, appressed, ovate, 
unlobed but with triangular teeth. Cell surfaces smooth and unornamented. Oil-bodies not observed. 
Underleaves vestigial, amorphous aggregations of several cells, produced consistently on leafy sectors. Asexual 
reproduction absent. 

Dioicous. Androecia intercalary on shoots that continue vegetative growth, solitary, growth of androecial 
branch positively geotropic, inclined downward from leafy shoot, becoming negatively geotropic at transition 
back to vegetative growth; repeated transition between androecia and vegetative shoots results in oscillating 
shoots; androecial bracts in 4-11 pairs, bract lobes orbicular, entire, margins weakly recurved toward ventral 
base, transversely orientated, obliquely spreading; connate across the dorsal stem surface or not, fused with 
the preceding bract or not; ventral leaf-free strip present, underleaves present throughout spike, small, dilate, 
disc distinct; antheridia 1 per bract, stalk biseriate. Gynoecia at apices of leafy shoots; bracts elliptic-obovate, 
smaller than preceding leaves, 1696-3334 pm long x 1188-2268 pm wide; base truncate; median base inflated 

forming a prominent pocket; dorsal margin not reflexed, bearing 1-3 small spinose dentate teeth 2-4 cells 
broad at their base and 2-6 cells high, capped by a uniseriate row of 2-4 cells; apex and ventral margin 
laciniate, bearing 10-16 lacerate teeth, 3-14 cells broad at their base and up to 30 tiers high, radiating, more 
or less straight to weakly curved, separated by narrow to broad U-shaped sinus, rarely V-shaped; bract cells 
as for leaf cells; cell surfaces smooth and unornamented; female bracteole when present bifid, closely pressed 
against the prominent, rounded, protruding ventral perianth keel; gynoecial disc bearing about 10 archegonia. 
Subfloral innovations by lateral-intercalary branching from the antico-ventral end of the leaf insertion line, 
two or more present, rarely ventral-intercalary subfloral innovations are produced subsequent to lateral 
innovations; additional lateral-intercalary branches from the base of the subfloral innovation may be present; 
production of subfloral innovations seems curtailed by fertilisation of the gynoecium, in sporophyte-bearing 

plants a single innovation may subtend the perianth; in contrast, proliferation of subfloral innovations and 
repeated pulses of synchronous gynoecium production by each shoot may result in a flabellate shoot system 
in female plants whose gynoecia are not fertilised. Perianth campanulate when immature and unfertilised, 
elliptic-oblong, 2738-3548 pm long x 2113-2660 pm wide at mouth, drooping, with prominent wing on 

basal half of dorsal and ventral keels, dorsal keel curved at base and longer than ventral; laterally compressed 
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except near base, lateral walls plane; mouth bilabiate, labia curved, each with 11-22(-27) spinose-ciliate teeth, 
uniseriate in upper half, biseriate in lower half and 3-4 cells wide at base; cells of perianth walls as for female 
bracts. Fertilised perianth with coelocaule precursor, calyptral perigynium present, archegonia elevated on 
surface around base. Sporophytes shortly exserted or not, capsule short ellipsoidal, 1.2-1.5 times longer than 
wide; valves 5 or 6 stratose, epidermal layer cells 9.6-12.8 pm deep, inner layers cells 5.2-7.9 pm deep; inner 
layer cells elongate, tapering, haphazardly arranged, with 5-9 brown-pigmented semiannular bands on inner 
cell wall, confluent along the upright cell walls. Spores 11.5-14.3 pm diameter, 2-celled when released from 
dehisced capsule, with stout echinate ornamentation. Figs 10-12. 

1000 (jm 

Fig 10. Plagiochila deltoidea leaves, from individuals corresponding with the type of Plagiochila axillaris, JA. Curnow 

3556 (CANB 9408642), JJ. Engel 20706 (F 1141750), JJ. Engel 22601 (F 1141724) and H. Streimann 51257 (CANB 

9306707). 
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Notes: Besides the collection of Monoclea forsteri Hook, on Cook’s second voyage, the first deliberate 
bryophyte collections from New Zealand were made by Archibald Menzies, surgeon on the H.M.S. Discovery 
which anchored at Dusky Bay from 2 to 22 November 1791 (Engel and Glenny 2008). Many new species were 
subsequently described from Menzies’ collections. Plagiochila deltoidea Lindenb. was based on an unlikely 
assemblage of collections from Dusky Bay, Tasmania (collected by Fraser), and Barbados (Lindenberg 1843). 
Lindenberg made two observations. Firstly he compared P deltoidea with P corrugata (Nees) Nees Sc Mont., 
P renitens (Nees) Findenb., and P retrospectans Findenb., and gave distinguishing features for each. Secondly, 
he noted that the specimen from Van Diemen’s band (Tasmania) in herb. Hooker had leaves with minute 
denticulate teeth, and commented that another plant from Van Diemen’s hand collected by Fabillardiere and 
held under the name P ramosissima (Hook.) Findenb. in herb. Montagne, had smaller stature, leaves less 
evidently secund, and leaf form approaching P ramosissima and P abietina (Nees) Nees Sc Mont, but differing 
in the widely spaced branches. 

Fig 11. Plagiochila deltoidea leaves, from individuals corresponding with the type of Plagiochila deltoidea, MAM. 

Renner 6776b{m^S993Al),JJ.Engel 18207{¥ J.Engel20652 (F 1141748);7.7.Fnge/22607 (F 1141724), 
7.7. Engel 22727 (F 1141080), 77. Engel 22920 (F 1140885), and JE. Braggins s.n. (AK 287128). 
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Fig 12. Plagiochila deltoidea leaves, from individuals corresponding with a smaller unnamed northern coastal form, 

JJ. Engel 20837 (F 1141749), JJ. Engel 20913 (F 1141788), R.E. Beever & J.E. Beever 108-14c (AK 298125), and 

PJ. de Lange 9989 & MAM. Renner (AK 327793). 

In the Synopsis Hepaticarum Gottsche et al (1845) cited only material from two localities, the Labillardiere 
collection from Van Diemens Land “in Hb. M. et N.; Hb. Lg.”and plants from Dusky Bay, New Zealand in “Hb. 
Lg”. By implication the element from Barbados was excluded, as was Fraser’s collection from Van Diemens 
Land. The Labillardiere specimen was mentioned only incidentally in the protologue of P. deltoidea, it was not 
listed with the specimens examined under the Habit section, and Gottsche et al (1845) rightly considered that 
it did not constitute a type element. 

Plagiochila deltoidea was not listed by Hooker and Taylor (1844) probably because they had neither seen 
specimens nor Lindenberg’s publication. Mitten (1860) listed P deltoidea in Hooker’s Flora of Tasmania, citing 
the collection by Labillardiere from Van Diemen’s Land as the type element, in contrast to Gottsche et al (1845). 
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Bastow (1887) followed Mitten, again citing the very fine large plant collected by Labillardiere. Stephani (1906) 
reported R deltoidea for Tasmania, and eastern Australia, again citing the collection by Labillardiere, and others 
by Weymouth and von Muller. He stated that P. deltoidea was probably not in New Zealand, where it had been 
confused with a plant Stephani described as R howeana Steph. Stephani did not identify specific gatherings in 
the protologue of R howeana but stated, somewhat dismissively, ‘New Zealand, ubique communis’ 

Pearson (1923) took the opposite view to Stephani. He argued that Stephani’s R howeana and the type of 
R deltoidea were one and the same, and restricted R deltoidea to New Zealand, by implication defining the 
name with reference to the Dusky Bay specimen(s) presumably gathered by Menzies and cited by Lindenberg. 
Pearson (1923) proposed a new species, R neohoweana Pearson, for Tasmanian plants previously confused 
with R deltoidea, using the name so that an epithet honoring his colleague would be preserved in perpetuity. 

Inoue and Schuster (1971) confirmed Pearsons view that Tasmanian and New Zealand plants had been 
confused, and were distinct. However, they pointed out that in proposing R neohoweana Pearson had 
overlooked R strombifolia (Taylor) Taylor, and formalized this synonymy. Whether they followed Pearson 
in restricting R deltoidea to New Zealand is unclear, as no specimens examined from Tasmania were cited, 
nor was any positive reference made to the species’ restriction to New Zealand, or absence from Tasmania. 
Inoue and Schuster (1971) cited a specimen from Dusky Bay in STR as ‘Type’ of R deltoidea, and designated 
a collection by T.W.N. Beckett from the Kelly Range determined by Stephani and held in NY as the lectotype 
of R howeana. 

For Australia, Inoue (1986) noted that Plagiochila deltoidea was reportedly rare on the Australian mainland, 
even though it had ‘long been known from Tasmania (Inoue 1986). Only one specimen was cited by Inoue 
(1986) from mainland Australia, collected at Gloucester Tops by Heinar Streimann. McCarthy (2006) accepted 
R deltoidea for all eastern states and territories based on determinations on specimens in Australian herbaria. 

So (2001) broadened the circumscription of R deltoidea to include plants with terminal Frullania-type 
vegetative branching and toothed male bracts when she placed Plagiochila hartziana Pearson, with a Tasmanian 
type, into synonymy of R deltoidea. Engel and Merrill (2010) made no mention of this synonymy when they 
designated the male plants in the New Zealand material collected by Menzies and held in Vienna (W) as the 
lectotype of P. deltoidea. The identity of P. deltoidea in New Zealand had been well established, and was ‘no 
longer in question at the time of Engel and Merrill’s study (Engel and Merrill 2010 p. 505). As circumscribed 
by Engel and Merrill (2010) Plagiochila deltoidea was distinct among Australasian species in its entire male 
bract lobes, usually solitary male branches, complete absence of terminal branching, and triangular teeth on 
the leaf margins and perianth mouth, making the species relatively easy to identify in both herbarium and 
field. 

Plagiochila deltoidea var. densa was described for plants with smaller median leaf cells and densely areolate 
leaves, but these characters are variable within the P. deltoidea complex, particularly leaf cell size. 

A recent molecular study (Renner et al. 2017a) resolved P. deltoidea as circumscribed by So (2001) polyphyletic, 
with one lineage in sect. Austrocaules (incorrectly called sect. Fragmentissimae (Inoue & R.M.Schust.) 
R.M.Schust.), the other in sect. Belangerianae Carl, among species of the P. fasciculata Lindenb. complex. 
Individuals of the latter corresponded with P. hartziana. 

Recognition: When sterile Plagiochila deltoidea can be distinguished from other similar but unrelated species 
by its predominantly ventral-intercalary stolon production and exclusively lateral-intercalary vegetative 

branching. Male specimens are distinctive in their entire male bract lobes. In combination these features are 
sufficient to distinguish P. deltoidea from species with which it has been persistently confused. Species of the 
Plagiochila fasciculata species complex, which includes P. subflabellata Colenso,P. baylisii Inoue & R.M.Schust., 
and P. conturbata Steph., all produce stolons by lateral-intercalary branching, produce Frullania-type vegetative 
branches, and have dentate male bract lobes so are readily differentiated from P. deltoidea. Plagiochila colensoi 
Hook.f. Sc Taylor also produces stolons by lateral-intercalary branches and has dentate male bract lobes. 

Plagiochila deltoidea and P. strombifolia have been confused from the time P. deltoidea was first described. 
Differences between the two species were elucidated by Inoue and Schuster (1971), who concluded that 
the species were easily separated by 1) the more numerous narrow-based, usually shorter, fine, sometimes 
aciculate marginal teeth possessing an elongated terminal cell in P. strombifolia; 2) leaves longer than wide in 
P. strombifolia (Eig. 27); 3) the basal leaf cells more elongate in P. deltoidea; 4) the homogeneous oil-bodies of 
P. strombifolia; and 5) male branching by Frullania-type branches in P. strombifolia. All five of these characters 
successfully separate these two species, in addition to the presence of ventral-intercalary stolon branching in 
P. deltoidea versus lateral-intercalary stolon production in P. strombifolia. 
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Variation: Within R deltoidea there is variation in the stature of male plants. Most male plants are smaller 
than female plants, but some collections (e.g. F 1140885 and F 1141063) are of male plants as large and 
robust as females. Paraphyllia may occur on the dorsal stem surface preceding gynoecium formation, as in 
AK 349209. Female bracts exhibit variation in size and dentition that may cause confusion. Usually leaves 
and bracts increase in size toward the gynoecium, so that the female bracts are the largest ‘leaves’ on the 
shoot. In some instances though, the female bracts closest to the gynoecium are around half the area of the 
previous leaf pair, which are the largest. The dentition of these half-sized bracts is particularly coarse, thus 
their overall appearance is rather different from normal bracts. Variation in bract stature can be observed 
within individuals. There is also variation in the size and number of teeth on perianth labia, with one specimen 
(F 1141748) having as many as 28 narrow triangular teeth on each labium. More typical specimens have fewer, 
larger teeth that are often curved. 

Branch types are fairly consistent, but in one instance a lateral intercalary vegetative branch was observed from 
which issued a positively geotropic stolon of ventral-intercalary origin, in the manner similar to the branching 

within Chiastocaulon dendroides. 

Leaf cell size is variable within Plagiochila deltoidea, and was the basis for the recognition of R deltoidea van 
densa J.J.Engel & G.L.Mern, whose medial cells are smaller than the typical variety. My counts of cell size did 
not recover the same range of variation within R. deltoidea as reported by Engel and Merrill (2010a). This 
may be due to different interpretations of medial’, which may have resulted in measurements made closer to 
or further from the leaf apex than in Engel and Merrill (2010a), but I measured 270 medial leaf cells from 16 
specimens and on such a sample a generalizable distinction, if such exists, should have manifested. It did not. 

Distribution and Ecology: Rlagiochila deltoidea is endemic to New Zealand, where it occurs from the Auckland 
Region south through the middle and lower North Island, and throughout the South Island. Rlagiochila 
deltoidea grows in Nothofagus forests and podocarp-broadleaf forests, within which it occupies a wide variety 
of microsites, including tree trunks, tree branches, soil on banks of mossy streamsides, raised areas on the 

forest floor, and within bryophyte turfs on steep slopes. 

Rlagiochila deltoidea has been widely reported from Tasmania, all reports are based on misidentifications of 
other species, primarily P. strombifolia, but also Rfasciculata and P hartziana. 

Inoue (1986) reported one specimen of P deltoidea from mainland Australia, collected from the Gloucester 
Tops {Streimann 1547); this specimen has both Frullania-type vegetative branching and stolons originating 
by lateral-intercalary branching which, together with leaf shape and dentition including the strong U-shaped 

stem insertion line and decurrent wing on the ventral stem insertion, make this plant Rfasciculata. 

Typification: The typification of Rlagiochila deltoidea is anything but straight-forward. Pearson (1923) 
restricted application of the name P deltoidea to New Zealand plants. Inoue & Schuster (1971 p. 97) cited a 
specimen of P deltoidea ‘in herb. Lindenberg’ held in STR, thereby effectively, if inadvertently, lectotypifying 
the species. However, the citation of their lectotype specimen is not without significant ambiguity because 
Lindenberg’s herbarium is held in Vienna (W) (Stafleu and Cowan 1981). If Inoue & Schuster (1971) were 
referring to a duplicate from the Lindenberg herbarium held in STR they should have cited this as ‘ex herb. 
Lindenb.’ rather than ‘in’. The citation of the STR herbarium may be an error, as Engel and Merrill (2010a) 

thought, though they provided no helpful commentary on their interpretation. The error would be easily 
identified if there were no specimens from Dusky Bay that might be part of the original material of P deltoidea 
in STR. However, there is a specimen from Dusky Bay in STR, that may be derived from the original material 
of P. deltoidea. Therefore, a decision regarding what the lectotype of P deltoidea hinges on two issues. Eirst, was 
the citation of the herbarium STR by Inoue and Schuster (1971) an error and did they mean W, consistent with 
their statement ‘in herb. Lindenb.’, or did they simply err by stating ‘in’ rather than ‘ex’? Second, is the specimen 

in STR part of the original material? Both issues are difficult to address, the authors of the 1971 publication 
are both deceased, and neither felt subsequent published clarification of their intent necessary. The specimen 
from ‘Dusky Bay’ in STR may imply that Inoue and Schuster’s (1971) lectotypification on a specimen in that 

herbarium was intended, and not an error; however, the specimen was not annotated by Inoue or Schuster and 
bears no annotation that it comes from the Lindenberg herbarium. In fact, it is labelled “Ramulus Rlagiochila 
deltoideae nov. Zeeland Dusky Bay” and contains a single sterile shoot. 

The second point is no easier, except that if the specimen in STR is not part of the original material then it 

is ineligible to serve as a lectotype. In herb. Lindenberg in Vienna there are two specimens from Dusky Bay 
bearing Hooker numbers 47 and 54 respectively, which were likely collected by Menzies in 1791 (Engel and 
Merrill 2010a). These comprise part of the original material and indicate that Dusky Bay plants were stored 
as different specimens, of which 54 includes male and 47 female plants. Was the single sterile shoot in STR 
derived from one of these specimens or another portion of the Dusky Bay material of P deltoidea'? Article 9.3(2) 
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of the Melbourne code (McNeill et al 2012) makes clear that all duplicates of syntype specimens are part of 
the original material, even if they were not seen by the describing author. Lindenberg did not cite a collector 
of New Zealand material, only the locality‘Dusky Bay’ Both Inoue and Schuster (1971) and Engel and Merrill 
(2010a) inferred that their respective lectotypes were collected by Menzies. The STR specimen bears the same 
evidence as those in W for supporting its inclusion within the original material. 

Engel and Merrill (2010a) made no mention of Inoue and Schuster’s (1971) lectotypification, except to note 
that until now the species has not been evaluated with reference to the original material studied by Lindenberg 
(1839-1843)’ (Engel and Merrill 2010a p. 505). This statement implies, but does not directly assert, that Inoue 
and Schuster’s (1971) lectotypification should not be accepted because the specimen in STR is not an isosyntype. 

There are few early collecting events at Dusky Bay. Subsequent to Menzies in 1791, Lyall collected at Dusky Bay 
between 1847 and 1851 when he served as surgeon Naturalist on HMS Acheron (Engel and Glenny 2008). This 
implies that only Menzies’ gatherings were available from Dusky Bay when R deltoidea was described; they 
were widely distributed by Hooker. The replication of locality information, absence of collector, proximity, and 
content (specimens in W and STR contain the same entity) are all consistent with the STR specimen being a 
duplicate from one of the W specimens or another portion of the original material. It is difficult to envisage 
how the specimen from Dusky Bay in STR is not part of the original material, if specimens from Dusky Bay in 
herb. Lindenberg in W are. 

If both the STR and W specimens are part of the original material of R deltoidea (Article 9.3) and Inoue and 
Schuster’s statement “in herb. Lindenberg” is considered a negligible error then Inoue and Schuster’s (1971) 
lectotypification must be followed (Article 9.19), because their lectotypification was clear and direct (Article 
7.10). There is no provision for rejecting a lectotype because another better, more representative, or ideal 
specimen is available. Indeed, the nomenclatural type is not necessarily the most typical or representative 
element of a taxon (Article 7.2). However, despite perceived or real issues with the lectotypifications, 
application of the name R. deltoidea will not change regardless of which lectotype is accepted, because both 

STRAS and W specimens contain the same entity, whose agreement with the protologue (Article 9.19b) was 
already established by Engel and Merrill (2010a). 

I have not seen the type of R caespitosa Colenso but details in the protologue are consistent with its synonymy 
with R deltoidea, in particular 1) the close, sub-imbricate, obliquely cordate-orbicular leaves, 2) the nearly 
straight dorsal leaf margin, 3) the comment small and sub-orbicular at base.’ This third comment is difficult to 
interpret, as it follows a description of the stem-leaf junction but it seems most likely that Colenso is referring to 
the small leaves at the base of leafy shoots, which are indeed sub-orbicular in R deltoidea. The entire male bract 
lobe margins mentioned by Colenso unambiguously assign this name to the Rlagiochila deltoidea complex. 

I have not seen the lectotype of R howeana designated by Inoue and Schuster (1971). However, in Ceneve 
there are two syntypes of R howeana: Nova Zelandia, ins. merid. Waimate (Canterbury) damp bush. May 1901, 
T.W.N. Beckett, ex herb. Levier 2792, (C 00121950!); and Nova Zelandia, ins. merid. Waimate (Canterbury) 
damp bush. May 1898, T.W.N. Beckett, ex herb. Levier 1183, (C 001219671), both contain plants with large, 
succubously inserted, sparsely and evenly toothed leaves with a low decurrent wing on the ventral stem 
insertion; and male branches terminal and single. Critical features described by Stephani included the large 

leaf size, 4 mm long, the ampliate leaf base, and the coarsely toothed perianth mouth. Whether the syntypes 
in C match the protologue better than the lectotype designated by Inoue and Schuster (1971) is an issue that 
should be addressed on the basis of a simultaneous and critical appraisal of all relevant syntype material. 

Representative specimens examined: New Zealand: North Island: Te Paki, Radar Bush, 34°28'03 "S 
173°51T5"E, 160 m, 19 Sep. 2011, RJ. de Lange 9989 & M.A.M. Renner (AK 327793); Radar Bush, WSW of 
Cape Reinga, S of Mt Te Paki, 34°28'S 172°46'E, 100 m, 6 Eeb. 1995,/./. Engel20837 (E 1141749); Northern edge 
of Herekino Eorest S of quarry, Kiwanis Reserve, junction of Okahu Stream and unnamed stream, c 5 miles 
S of Kaitaia, 35°10'S 173°16'E, 60-80 m, 7 Eeb. 1995, //. Engel 20913 (F 1141788); Waima Forest, Hauturu 
Highpoint Track in vicinity of summit area of Hauturu Trig, off Waiotemarama Track, 650-680 m, 35°3TS 
173°28'E, 23 Feb. 1997,/./ Engel 22601 (F 1141724); Lake Waikaremoana, 10 Feb 1936, E.A. Hodgson (NSW); 
Whirinaki Forest Park, Waterfall Loop track near Whirinaki River, SSW of Minginui, 38°4TS 176°43'E, 380 

m, 30 Jan 1995, /./. Engel 20706 (F 1141750); Urewera National Park, crest trail from Highway 38 towards 
Whakataka summit, N of northern extremity of Lake Waikaremoana, 38°42'S 177°03'E, 930-1030 m, 29 Jan 
1995, /./ Engel 20652 (F 1141748); Urewera National Park, Panekiri Range, summit area of Pukenui in vicinity 
of Punekiri Bluff, S of Lake Waikaremoana, 38°47'S 177°04'E, 1180 m, 24 Mar 1997,/./. Engel 23325 (F 1141064); 
Urewera National Park, Huiarau Range, summit area of Te Rangaakapua, 38°33'S 177°13'E, 1265-1320 m, 
25 Mar 1997, /./. Engel 23428 (F 1141729); Tongariro National Park, Central Plateau, Ruapehu, Mangawhero 
River catchment, Ohakune Mountain Road, 1048 m, 23 Nov 2013, M.A.M. Renner 6780 (NSW 899341); ibid, 
M.A.M. Renner 6776b (NSW 899342); Tongariro National Park, Mt Ruapehu, Ohakune Mountain Road, lower 
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end of Mangawhero Track on east side of road, 39°24'02"S 175°25T6"E, 650 m, 23 Nov 2013, J.E. Braggins 
J3/234D (AK 349209); South Island: North West Nelson Ecological Region, Arthur Ecological District, start 
of track to Harwoods Hole, 40°56'37"S 172°53'22"E, 740 m, 30 Oct 2004, J.E. Braggins 04/092A (AK 290693); 
Richmond Ecological Reserve, Pelorus Ecological District, Brown River Reserve on SH6 north of Rai Valley 
township, 41°12'37"S 173°34'46"E, 60 m, 28 Oct. 2004, J.E. Braggins 04/055C (AK 290978); Shenandoah Valley, 
1 km N of Shenandoah Saddle, 32 km SSW of Murchison, 42°0TS 172°14'E, 680 m, 3 Feb. 1993, H. Streimann 
51257 (CANB 9306707); North Westland Ecological Region, Blackball Ecological District, Sewell Peak, in 
Nothofagus forest near top of road to first peak, 42°24'32"S 171°20'24"E, 780 m, 6 Dec 2000, J.E. Braggins s.n. 
(AK 287128); Nova Zelandia, ins. merid. Westland, Kellys Range, Bruces Creek, 30 Jan 1903, T.W.N. Beckett, 
det. F. Stephani n.4348 (M); Nelson Province, Nelson Lakes National Park, off Lakehead Track near junction 

with southern end of Loop Track, NE of Lake Rotoiti, SSE of St. Arnaud, 41°49'S 172°5TE, 630 m, 1 Mar 1997, 
/./. Engel 22727 (F 1141080); Waimate (Canterbury) damp bush. May 1901, T.W.N. Beckett, ex herb. Levier 
2792 (G 0012195, remaining syntype of P. howeana,); Waimate (Canterbury) damp bush. May 1898, T.W.N. 
Beckett, ex herb. Levier 1183 (G 00121967, remaining syntype of P. howeana); Arthurs Pass National Park, 
Bridal Veil Track, E side of Bealey River and just N of town of Arthurs Pass, 42°56'S 171°33'E, 760-825 m, 
7 Mar 1997, /./. Engel 22920 (F 1140885); Mt Cook National Park, Governors Bush, SW of town of Mt Cook, 
43°44'S 170°05'E, 760-800 m, 1 Jan 1983,/./. Engel 18207 (F 1141063); Limestone Cavern track, upper reaches 
of a tributary of Pig Creek, 10 km NW of Monowai Power House, 45°45'S 167°30'E, 335 m, 18 Nov. 1990, J.A. 
Curnow 3556 (CANB 9408642). Chatham Islands: Rekohu, Alfred Preece farm, east of Rangaika Reserve, 
44°04'04"S 176°25'00"W, 6 Jan 2007, R.E. Beever & J.E. Beever 108-14c (AK 298125). 

Representative misidentified Australian specimens examined: 

Plagiochila fasciculata 

New South Wales: Gloucester Tops, 42 km WSW of Gloucester, 32°04'S 151°36'E, 25 Jan 1975, H. Streimann 

1547 (CANB 56709); Tasmania: Derby, 41°09'S 147°48'E, 330 m, 13 Nov 1913, WA. Weymouth 1550 (NSW 

763464); Tasman Peninsula, Wellard River, 42°56'S 147°52'E, 6 Feb 1899, WA. Weymouth 828 (NSW 763467); 
Mt Wellington, Deep Creek, 42°56'S 147°14'E, 26 Dec 1887; WA. Weymouth, (HO 87668); Arthur Land 
District, along Serpentine River less than 0.5 km below Serpentine Dam of Lake Pedder, 300 m, 42°46'23"S 
145°58'45"E, 5 Dec 2007, J.R. Shevock 31417 (HO 566199); North West, Black Bluff, Winter Brook, 920 m, 
4r27'S 145°58'E, 3 May 1999, A. Moscal 30549 (HO 577102). 

Plagiochila strombifolia 

Victoria: Coast Range Road, 18 km SSE of Bendoc, 37°17'S 148°58'E, 900 m, 10 Apr 1986, J.A. Curnow 775 
(CANB 781856); Tasmania: Tasman Peninsula, Wellard Rivulet, 42°56'S 147°52'E, 6 Feb. 1899, WA. Weymouth 
828 (CANB 781854); Mt Victoria, Una forest, plateau, 2000 ft, 41°23'S 147°50'E, 8 Nov 1913, WA. Weymouth 
1566 (HO 87671, CANB 781855); West Coast, Strahan, 42°09'S 145n9'E, 21 Oct 1893, WA. Weymouth 175 
(HO 87663); Mt Wellington, Deep Creek track, 42°56'S 147°14'E, 23 Jan 1899, WA. Weymouth 543/4 (HO 
87669); Central Highlands, Netherby Plain, 9 km south of Waratah, 41°32'S 145°33'E, 17 Dec 1986, A. Moscal 
13674 (HO 103118); Mt Wellington, Long Creek, 480 m, 42°56'S 147°14'E, 23 Jan 1899, WA. Weymouth 317 

(HO 305121). 

Plagiochila baylisii Inoue & R.M.Schust. 

Tasmania: Deadmans Bay, 15 m, 43°32'S 146°30'E, 21 Jan 1987, A. Moscal 14263 (CANB 781853). 

Plagiochila retrospectans 

Tasmania: East Coast, Tatnells Creek, 3.5 km east of Taranna, 435 m, 43°03'S 147°55'E, 21 Jan 1999, A. Moscal 
30304 (HO 577101). 

Plagiochila circinalis (Lehm. & Lindenb.) Lindenb. 

Tasmania: South West, Huon River, 1.25 SSE of Scotts Peak Dam, 290 m, 43°02'S 146°18'E, 17 Feb 1996, A. 
Moscal 28144A (HO 577097). 

Notes on other species of sect. Austrocales 

Plagiochila vitilevuana (Schiffn.) M.A.M.Renner comb, etstat. nov. 

Basionym: Plagiochila blepharophora van vitilevuana Schiffn., Forschungsreise S.M.S. "Gazelle”. 4, Botanik: 6 
(1889) [1890] 

Type citation: Fidji-insulae, Vitilevu, Reva superior in silva Montana (30.11.75) c. perianth. 

Type: Fidji-Insula, Vitilevu, Obere Rewa, 30 Nov 1875, Gazellen Exped. Dr Naumann, (EH!) 
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Notes: Inoue (1981) placed Plagiochila blepharophora var. vitilevuana in synonymy of P vitiensis, however the 
plant in the type of P blepharophora var. vitilevuana has stolons originating by ventral-intercalary branching. 
As this character is confined to Plagiochila sect. Austrocaules the plant belongs here, not in sect. Cucullatae 
alongside P vitiensis and P blepharophora, species with lateral-intercalary stolon branching. Because the 
retention of P blepharophora var. vitilevuana at that rank renders P blepharophora polyphyletic, I propose a 
new combination at species rank here. 

Plagiochila praecipua M.A.M.Renner nom. nov. 

Basionym: Plagiochila gymnoclada var. major Schiffn., Denkschriften der Kaiserlichen Akademie der 

Wissenschaften, Wien. Mathematisch-Naturwissenschaftliche Klasse 70:166 (1900) 

Type citation: Sumatra occid. in monte Singalang, in silvis primaevis ad latus austro-orient, ad arbores. Regio 
nubium, alt. 2360 m s. m. - 25 7. 1894 (pi. male) (No. 840). Ibidem: Alt. 2400 m s. m. - 25 7. 1894 (c. per. et 

male) (No. 841). 

Type: Sumatra occid. in monte Singalang, in silvis primaevis ad latus austro-orient, ad arbores, regio nubium, 
2360 m, 25 Jul 1894, Schiffner Iter Indicum 1893/94 No. 840, ex Herb Delessert (lectotype designated by 
Inoue (1984): G 00128882!) 

A new combination for P gymnoclada var. major at species rank is blocked by Plagiochila major S.W.Arnell. 
Illustrated Moss Flora of Fennoscandia. I. Hepaticae: 162.1956. 

Etymology: chief, in reference to the varietal epithet of the basionym. 

Notes: The plant in the lectotype specimen of P gymnoclada var. major has stolons originating by ventral- 
intercalary branching, so it is also member of this lineage. Another variety, P gymnoclada var. longifolia 
Schiffn. has stolons originating by lateral-intercalary branching, suggesting these two varieties of P gymnoclada 

belong to different sections, and making the species P gymnoclada polyphyletic as currently circumscribed. 
The polyphyly of P gymnoclada is resolved in part here by the proposal of new combinations for Schiffner’s 
varieties at species level. 

Plagiochila schiffneriana M.A.M.Renner nom. nov. 

Basionym: Plagiochila gymnoclada var. longifolia Schiffn., Die Hepaticae der Flora von Buitenzorg: 119 (1900) 

Type citation: n.v. 

Type: Java, Prov. Preanger, in decliv. austral, montis Pangerango: in silvis primaevis supra locum dictum 
“Tjiburrum”, region nubium, ad arbores, 1690 m, 2 May 1894, V! Schiffner Iter Indicum 1893/1894 No. 839 

(G 00128879!) 

A new combination at species rank for P. gymnoclada var. longifolia is blocked by Plagiochila longifolia Steph., 
Species Hepaticarum 6:178 (1921). 

Etymology: dedicated to Austrian Bryologist Victor Felix Schiffner (1862-1944), collector of the type and 

author of the replaced basionym. 

Notes: The plant in this type specimen has stolons originating by lateral-intercalary branching, so is not a 

member of sect. Austrocaules but its exact affinities are unclear. 

Plagiochila sect. Arrectae Carl, Ann. Bryol. Suppl. 2:52 (1931) 

Type species: Plagiochila arrecta Gottsche {=P. bifaria (Sw.) Lindenb.) 

One species of sect. Arrectae occurs in Australasia, P. spinulosa, which was long known in New Zealand by the 
name Plagiochila caducifolia Inoue & R.M.Schust. (Renner et al. 2017b). 

Plagiochila spinulosa (Dicks.) Dumort., Recueil d’Observations sur les Jungermanniacees: 15 (1835) 

Basionym: Jungermannia spinulosa Dicks. Fasciculus Plantarum Cryptogamicarum Britanniae 2: 14 (1790) 

Type citation: Scotland "in alpibus Scoticis”. Wales. Snowdon. 

Type: n.v. 

=Plagiochila caducifolia Inoue et R.M.Schust., Journal of the Hattori Botanical Laboratory 34: 71 (1971) 

Type citation: New Zealand: South Island: Fiordland Natl. Park, trail from Eglinton-Hollyford Divide to Lake 
Howden, in Nothofagus menziesii forest, RMS 51964 (MASS; duplicate in TNS). 



238 Telopea 21: 187-380, 2018 Renner 

Type: n.v. 

Etymology: in reference to the teeth on the leaf margin. 

Description [from New Zealand material]: Plants with branched sprawling leafy shoots forming loose, untidy, 
predominantly pure turfs; bronze-green to dull tan, shoot systems without fixed hierarchical structure, while 
stolons and leafy shoots are sharply differentiated they are completely intermixed; leafy shoots to 50 mm long, 
dimorphic, stature reduced at base close to stolons; flagellae absent; primary shoots 1510-2536 pm wide, 
secondary shoots smaller. Branching within stolons and leafy shoots exclusively lateral-intercalary. Stems of 

stolons and primary shoots in leaf sectors reddish-brown, to 220 pm diameter, transversely elliptic, surfaces 
smooth; cortical cells in 2 layers dorsally and ventrally, cortical cells smaller than medullar, with continuous 
brown thickenings on cell walls, medullar cell walls brown-pigmented, with small concave trigones at cell 
junctions and thin continuous thickening on medial walls. Rhizoids on stolons scattered, produced from 
lateral and ventral merophytes. Leaves on leafy shoots remote to contiguous, obliquely orientated, ovate to 
deltoid, 775-1940 pm long x 486-1515 pm wide, dorsal margin shallowly curved or in large leaves straight, 
entire; when dry antical and postical margin in-rolled along the long axis; two teeth prominent at the leaf apex, 
both 5-8 cells broad at base, narrow triangular, straight, uniseriate in upper part for around four cells, capped 
by a single acicular, hyaline cell; ventral margin straight or weakly curved in outer third, broadly curved and 
ampliate in basal two thirds, with 1-12 teeth on postical margin, variable in stature, from two or three cells 
only with a hyaline acicular apical cell hyaline up to 33 pm long, to four cells broad at the base and 7 or 8 
cells long, uniseriate for most of the length, spacing between teeth fairly regular; insertion J-shaped, oblique, 

decurrent dorsally, with a low wing of tissue extending down the stem; slightly recurved at ventral end, not 
attaining ventral stem midline leaving, variably along a shoot, one to three cortical cell rows leaf-free, attaining 
the dorsal stem midline, stem visible between leaves. Marginal cells quadrate to rectangular, 14.8-16.7 pm 
long X 8.0-13.1 pm wide; cells in median portion more or less isodiametric to elliptic, 16.2-21.8 pm long 
X 11.5-16.9 pm wide, walls with discrete cordate to convex trigones, medial wall thickenings absent; cells 
in leaf base rectangular to long rectangular, 31.5-42.0 pm long x 10.5-12.9 pm wide, trigones bulging, low 

medial wall thickenings present, occasionally confluent with adjacent trigones; leaves on stolons bifid, weakly 
spreading, ovate. Cell surfaces striolate in basal cells, typically pronounced on smaller leaves and faint on large 
leaves, grading to faintly papillose on medial cell surfaces. Oil-bodies (4)5-7(8) per cell, tan pigmented, ovoid, 
granular, arranged in a loose submarginal ring. Underleaves absent or present, narrow triangular up to four 
cells broad at base and six cell tiers high. Asexual reproduction by caducous leaves that fragment in entirety. 
Sexual reproductive structures not seen. Fig. 13. 

Recognition: In New Zealand, Plagiochila spinulosa can be recognised by the combination of 1) caducous 
leaves which fragment from the stem in their entirety, 2) leaves with a bifid apex and smaller spinulose teeth 
on the margin, particularly the postical margin, 3) exclusively lateral-intercalary branching, 4) the striolate- 

papillose leaf cell surface, particularly on the basal leaf cells (Renner et al 2017b). The decurrent wing of leaf 
tissue extending to the dorsal stem mid-line is an unusual feature among Australasian species. 

Plagiochila spinulosa could be confused with species of the P fasciculata Lindenb. complex, but differs from 
all in its lack of terminal Frullania-type vegetative branching. Frullania-type vegetative branches occur within 
shoot systems of all species of the P fasciculata complex, either as the dominant branching mode or mixed 
with lateral-intercalary branching. Plagiochila spinulosa is also similar to P incurvicolla (Hook.f & Taylor) 

Gottsche, Lindenb. & Nees, but again the latter possesses vegetative Frullania-type branches, though these 
occur infrequently, with lateral-intercalary vegetative branching dominant in this species. No species of the 
P fasciculata complex nor P incurvicolla have the conspicuously striolate-papillose ornamentation on the basal 
leaf cell surfaces. 

Distribution and Ecology: In New Zealand Plagiochila spinulosa has been collected at a range of locations 
in the North and South Island from the Waima Forest in Northland, to Western Nelson and Fiordland in the 
South Island, in a variety of habitats including low windswept broadleaf forest, tall Nothofagus dominated 
forest, and alpine herbfield. Contrary to statements in Renner et al (2017b) that P spinulosa is restricted in 
New Zealand to the South Island, it is also known, by one collection, from Northland in the North Island. On 
the Thousand Acre Plateau, near Matiri, P spinulosa formed a small mass within a sheltered hollow in a steep 
slope dominated by Dracophyllum filifolium Hook.f, Chionochloa pallens Zotov, Oreobolus R.Br., and Donatia 
J.R.Forst. & G.Forst., and at Bridal Veil Falls and Rainbow skifield, P spinulosa grew as a lithophyte on cliff 
faces. Plagiochila spinulosa is accepted as indigenous to New Zealand despite the striking disjunction in its 
populations, for reasons outlined in Renner et al (2017b). 
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Plagiochila spinulosa 

1000 pm 

Fig 13. Plagiochila spinulosa leaves, all from JJ. Engel 2707IB & MJ. von Konrat (F C0311977F). 

Specimens examined: New Zealand: North Island: Northland, Waima Forest, Hauturu Highpoint track, 
in vicinity of Hauturu Trig, 35°31'S 173°28'E, 650-680 m, 23 Feb 1997, /./. Engel 22616 (F 1142109); South 

Island: North West Nelson, upper Burgoo Stream, 41°02'55"S 172°31'08"F, 10 Feb 1988, E.A. Brown 88/144c 
(AK 327235); North West Nelson, near Salisbury Fodge, rock shelter, 41°10'47"S 172°39'39"F, 1100 m, 4 Feb 
1988, E.A. Brown 88/81a (AK 316654); Western Nelson Province, Kahurangi National Park, Matiri Range, 

Thousand Acres Plateau, 41°37.5'S 172°17.0'F, 1100-1200 m, 22 Feb. 2006,/./. Engel 27071B & M.J. von Konrat 
(F C0311977F); Nelson Province, St Arnaud Range, Rainbow skifield just below ski tow area, F of S end of Fake 
Rotoiti, S of St Arnaud, 41°53'S 172°5TF, 1210 m, 2 Mar 1997,/./. Engel 22807 (F 1141636); Westland Province, 
Arthurs Pass National Park, Bridal Veil Track, E side of Bealey River and just N of town of Arthurs Pass, 42°56'S 
171°33'E, 760-825 m, 7 Mar 1997, J.J.Engel 22932 (F 1141635); Tributary of Siberia River, opposite Hut, 2500 ft, 
17 Jan 1976,/. Child 2889, BM; Routeburn region, Feb 1978, F.J. Newhook (AK 316756); Southland, Fiordland 
National Park, Moraine Creek, track north of Moraine Creek west of Hollyford River, 44°44'S 168°05'E, 610 m, 
16 Mar 1997,/./. Engel 23234 (F 1141587). 

Plagiochila sect. Deflexifoliae Carl, Ann. Bryol. Suppl. 2:139 (1931) 

Type: Plagiochila deflexifolia Steph. [= Plagiochila circinalis (Fehm. & Findenb.) Fehm.] 

Four species of Plagiochila sect. Deflexifolia occur in southern temperate Australasia, and currently no other 
species are known to belong to this section. The species of this section have monomorphic shoot systems, 
exclusively lateral-intercalary vegetative branching, and long, ligulate perianths. Two species have dense 
paraphyllia on their dorsal stem surfaces. 



240 Telopea 21: 187-380, 2018 Renner 

Plagiochila circinalis (Lehm. Sc Lindenb.) Lehm. Sc Lindenb., Species Hepaticamm 5:124 (1843) 

Basionym: Jungermannia circinalis Lehm. & Lindenb., Novarum et Minus Cognitarum Stirpium Pugillus 4: 
64(1832) 

Type citation: in Nova Hollandia. 

Type: Nova Hollandia, Fraser, ‘Gottsche ipse dedit’ ex herb. Stephani (G 026593!) ‘Original of Lehmann 
oda Lindenberg, auf Kurt Sprengel’s herba (G 026589!) Nova Hollandia, ‘Lehm. dedit’ (G!) Nova Hollandia, 
‘Lindenberg dedit, aus Meissner’s Herba (G 026587!) 

=Plagiochila decurvifolia Steph., Bulletin de I’Herbier Boissier, sen 2 4: 780 (1904) = Species Hepaticamm 2: 
457 (1904) 

Type citation: Tasmania (Oldfield); New Zealand (Kirk, Beckett, Dali) 

Type: Tasmania, Oldfield, ex herb. Kew sub R retrospectans, (lectotype designated by Bonner (1962): 
G 00064159!) 

=Plagiochila deflexifolia Steph., Species Hepaticamm 6: 145 (1918) 

Type citation: Tasmania (Weymouth legit) 

Type: Australia: Tasmania, Weymouth 1168c (lectotype designated by Bonner (1962): G 00112959! isolectotype: 
HO 87697!) 

=Plagiochila circinalis f. deflexifolia (Steph.) Inoue et R.M.Schust., Journal of the Hattori Botanical Laboratory 
34:129 (1971) 

=Plagiochila hemicardia (Hook.f. & Taylor) Taylor & Hook.f. ex Gottsche, Lindenb. et Nees, Synopsis 
Hepaticamm 5: 626 (1847) 

Basionym: Jungermannia hemicardia Hook.f. & Taylor, London Journal of Botany 3: 371 (1844) 

Type citation: Campbell’s Island. 

Type: New Zealand: Campbell Island, Voyage of H.M. Discovery Ships Erebus and Terror (FH 00284127!) 

=Plagiochila pigmentata E.A.Hodgs., Records of the Dominion Museum 4:119 (1962) 

Type citation: New Zealand, Stewart Island, leg. W.Martin, in hb. Hodgson n.l 1113 

Type: n.v. 

=Plagiochila circinalis f. pigmentata (E.A.Hodgs.) Inoue & R.M.Schust., Journal of the Hattori Botanical 
Laboratory 34: 129 (1971) 

=Plagiochila circinalis van subsimplex Lindenb., Species Hepaticamm 5: 125 (1843) 

Type citation: Nova Hollandia, a Frasero lecta (Herb. Hookeri);... in herb. Willdenow. 

Type: n.v. 

Notes: The type of Plagiochila decurvifolia comprises several very long shoots, up to 12 cm long, and is fertile, 
bearing mature perianths and sporophytes. The plant is the same as that in the type of P. deflexifolia, but the 
dentition on the leaf margins is less frequent. All branching in the type of P. decurvifolia is lateral-intercalary. 
Engel and Smith-Merrill (2010a) proposed the same specimen as lectotype of P. decurvifolia as did Bonner 
(1962). 

The type of Plagiochila deflexifolia has closely spaced (densely imbricate) leaves with strongly recurved margins, 
an outline that descends to below shoot level at the outer part of the cnemis, whose outline is evenly curved, 
sinuous postical leaf margin, a decurrent dorsal insertion, and small triangular teeth sometimes. There are no 
teeth on the dorsal margin at the stem insertion line, but there are several small spinose teeth on the postical 
margin and at the apex. The leaf cell walls have large nodular trigones. This form is common in Tasmania. The 
type of Plagiochila hemicardia has stolons of lateral-intercalary origin, lateral-intercalary vegetative branching 

(two seen - no terminal vegetative branches), and aspect agreeing with P. circinalis. 

Etymology: referencing the circinate male branches. 

Description: Plants with irregularly branched, erect to spreading leafy shoots arising from a creeping basal 
stolon, stolons arising from other stolons and from leafy shoots by lateral-intercalary branching; forming turfs 

or short wefts; bronze-green, shoot systems to 70 mm long, monomorphic; shoots 3-4 mm wide, branches 
arising by lateral-intercalary branching. Stems without lamellae, paraphyllia, or paraphyses; reddish-brown. 
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in primary shoots to 450 pm diameter, transversely elliptic, surfaces apparently smooth, irregular; cortical 
cells in 3 or 4 layers, cortical cell walls strongly and continuously thickened, reddish-brown fading to yellow 
on the innermost cortical cell walls, outer layer and free external wall thickened to same degree as inner 
cortical cell layers, all cortical cells smaller than medulla cells; medulla cell walls beneath with walls thickened 
but tapering, other walls with distinct triangular trigones and weak continuous thickening over some walls, 
walls faint yellow pigmented. Rhizoids scattered, on stolons arising from the lateral merophytes at the base of 
leaves and from the ventral merophyte row Leaves within stolon sector reduced, entire, remote to contiguous. 
Leaves on primary shoots closely imbricate, succubously inserted and transversely orientated, broadly ovate to 
triangular ovate rotund, 1200-2900 pm long x 1150-2530 pm wide, dorsal margin shallowly curved, usually 
inrolled, ventral margin ampliate, sometimes undulate; dorsal margin entire or with a few scattered triangular 
teeth, apex and ventral margins entire or with bearing 0-23 triangular teeth, comprised of 2-6 cells, two cells 
broad at base, capped by a short triangular cell; leaf insertion J-shaped, recurved at ventral end, decurrent 
dorsally, attaining dorsal stem midline, not attaining the ventral stem midline, leaving two or more cortical 
cell rows leaf-free. Marginal leaf cells quadrate to short rectangular, long axis parallel or perpendicular to leaf 
margin, walls with large strongly nodulose, block-like trigones but not continuously thickened; medial leaf 
cells quadrate to polyhedral, 15-30 pm long x 15-40 pm wide, walls faint yellow pigmented, with large strongly 
nodulose, block-like trigones, medial thickenings absent; cells in leaf base long polyhedral, 24-40 pm long x 
18-21 pm wide, walls with large strongly nodulose, block-like trigones,, medial thickening absent, trigones 
not confluent. Cell surfaces smooth. Oil-bodies 4-6 per cell, spherical to ellipsoidal, coarsely botryoidal. 
Underleaves absent. Asexual reproduction absent. 

Dioicous. Androecia intercalary on short determinate circinate and ventrally secund shoots arising by 
Frullania-type branching, produced singly or in pairs scattered along leafy shoots or in two or more pairs at 
the shoot apex, never in fascicles, branching within male branches absent, ventral-intercalary and Frullania- 
type branches not associated with male branches; bracts in 5-9 pairs, hyaline, imbricate, closely packed, bract- 
lobe reduced and smaller than adjacent leaves, margin entire, with a dorsal pouch, antheridia 1 per bract, 
stalk biseriate; stem among bracts unornamented. Gynoecia at apices of shoots; bracts broadly elliptic-ovate, 
to 4000 pm long and 3100 pm wide, larger than subtending leaves; dorsal margin inrolled, ventral margin 
sometimes undulate; margins entire or with up to 20 small triangular teeth; bract cells as for leaf cells; cell 
surfaces smooth; female bracteole absent. Subfloral innovations produced by lateral-intercalary branching 
from between the female bracts with or without fertilisation. Perianth oblong, about 4000 pm long and 2500 

pm wide at mouth, dorsal and ventral keels with a low wing extending from the base to near the middle of the 
keel, entire, laterally compressed but with an inflated base, lateral walls plane; labia truncate, with numerous 
ciliate-dentate teeth comprised uniseriate rows of short rectangular cells. Fig. 14. 

Recognition: Plagiochila circinalis can be recognized by the combination of imbricate transversely oriented 
leaves with margins often undulate and either entire or dentate with low triangular teeth, the deep ampliate 
base, and the tightly inrolled dorsal leaf margin forming a distinct cnemis (Fig. 14); the lateral intercalary 
stolon origin; the lateral-intercalary vegetative branching; male plants have circinate male branches; female 
plants have oblong perianths with spinose-dentate mouth. 

Plagiochila circinalis could be confused with P retrospectans and Pfuscella, but P retrospectans and Pfuscella 
both have numerous small triangular teeth comprised of two or three cells around its leaf margin, and the 
leaves are not tightly inrolled along their dorsal margin. Occasionally Pfuscella has entire leaves, in which case 
it can be distinguished by the thickened cell walls in the marginal leaf cells. 

Plagiochila circinalis could be confused with P haylisiU but P haylisii has several small sharp triangular teeth at 
the base of the dorsal leaf margin, often has two teeth prominent at the leaf apex, and has both Frullania-type 
and lateral-intercalary vegetative branching, perianths of P haylisii have a large paraphyllium attached to their 
dorsal side, and the male branches are straight, not circinate. 

Plagiochila circinalis could be confused with P hartziana, but P hartziana has two or three teeth at the leaf 
apex, and no other teeth around the margin of its ovate leaves; the plants are a shiny warm bronze or dark 
brown colour, vegetative branches are produced by Frullania-type and lateral-intercalary branching, and male 
branches are not circinate. 

Distribution and Ecology: Plagiochila circinalis occurs in Australia and New Zealand. In Australian 
P circinalis is confined to higher elevation forests in the Great Dividing Range of Victoria. Plagiochila circinalis 
is widespread and common in Tasmania. In New Zealand, Plagiochila circinalis is widespread in all three main 
islands, and on the subantarctic islands. Throughout its distribution P circinalis is an epiphyte on tree trunks, 
branches, and twigs, or a lithophyte on bedrock and large boulders in forests and alpine shrublands, where it 
grows in a wide range of forest types and on many different tree and shrubs including species of Mimosaceae, 
Nothofagaceae, Podocarpaceae, Lauraceae, Atherospermaceae, and with a range of other bryophyte species. 
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Plagiochila circinalis 

Fig 14. Plagiochila circinalis leaves, from JJ. Engel 22810 (F 1141095), JJ. Engel 21406 (F 1141268), JJ. Engel 

20651 (F 1141269), MAM. Renner 6781 (NSW 903564), H. Streimann 51055 (CANB 9304386), JE. Braggins s.n. (AK 
287614), and J.E. Braggins 04/080B (AK 290529) 

A range of specimens from Papua New Guinea have been identified as P. circinalis but in every case the 
identification has been based on error. No genuine specimens of R circinalis are known from Papua New 
Guinea. 

Representative specimens examined: Australia: Victoria: East Gippsland, Errinundra National Park, Mt 
Ellery, summit area, 37°23'39"S 148°46'47"E, 998 m, 4 Mar 2011, M.A.M. Renner 5199 & E.A. Brown (NSW 
893123, MEL 2365550); Eastern Highlands, Mt Boobyalla, c. 1 km from Road 4, 37°42'S 145°42'E, 1100 m, 
5 Dec 1992, A.W. Thies 1585 (MEL 242731); Tasmania: Midlands, Eirst Falls, Holwell Gorge, c 13 km SW of 
Beaconsfield, 41° 16'38"S 146°45'57"E, 220 m, 28 Feb 1995,PC. Jobson 3415 (MEL 2293031); Mount Laperouse, 
Oldfield (G 00113101, G 00113102, G 00113103); SW National Park, Mt Anne, NE ridge 1 km N of summit, 
41°56'10"S 146°25'E, 1100 m, 18 Feb 1989, J.R. Croft 10196 & M.M. Richardson (CANB 8904421); Hartz 
Mountains National Park, 0.5 km from Waratah Lookout downhill along road, 43°11'S 146°46'E, 760 m, 25 Nov 
1988, R. W Purdie 3484A (CANB 9102958); New Zealand: leg Dali, (G 00113104); 1891, T. Kirk (G 00113106); 
North Island: Near boundary of Gisbourne and South Auckland Province, Urewera National Park, crest 
trail from Highway 38 towards Whakataka summit, N of northern extremity of Lake Waikaremoana, 38°42'S 
177°03'E, 930-1030 m, 29 Jan 1995, JJ. Engel 20651 (F 1141269); Tongariro National Park, Central Plateau, 
Ruapehu, Mangawhero River catchment, Ohakune Mountain Road, 39°20'22"S 175°29'01"E, 1048 m, 23 Nov 
2013, M.A.M. Renner 6781 (NSW 903564); Kaimanawa Ecological Region and District, Maungaorangi, 
vicinity of exclosure plot at Oamaru site, 39°05'44"S 176°11'13"E, 1340 m, 27 Nov 2000, J.E. Braggins s.n. (AK 
286464); Hawkes Bay, Te Apiti, May 1899, T.W.N. Beckett, ex herb. Levier 1925, (G 00113105); Kaimanawa 
Ecological Region and District, Kaweka Range, Venison Tops, north end deer exclusion plot site, 39°15'S 
176°19'24"E, 1420 m, 4 Jun 2000, J.E. Braggins s.n. (AK 287614); South Island: North-west Nelson Ecological 
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Region, Arthur Ecological District, start of track to Harwoods Hole, 40°56'37"S 172°53'22"E, 740 m, 30 Oct 
2004, J.E. Braggins 04/080B (AK 290529); Elora Saddle-Mt Arthur Hut track. North West Nelson Eorest 

Reserve, 25 km SSW of Motueka, 41°11'S 172°44'E, 950 m, 29 Jan 1993, H. Streimann 51055 (CANB 9304386); 
Nelson Province, Nelson Lakes National Park, Pinchgut Track, W of southern sector of Lake Rotoiti, SSW of St 
Arnaud,41°50'S 172°48'E, 1280-1390 m,19Feb 1995J.J. Engel 21406 (F 1141268); Nelson Province, St Arnaud 
Range, Rainbow Skifield just below ski tow area, E of S end of Lake Rotoiti, S of St Arnaud, 41°53'S 172°5TE, 
1210 m, 2 Mar 1997, /./. Engel 22810 (F 1141095); Bealey River, T.W.N. Beckett (G 00113107); Rough Gully, 
Bealey River, May 1889, T.W.N. Beckett, ex herb. Levier 722 (G 00113026); Westland, Lake at top of Kelley’s 
Range, 11 May 1889, T. W.N. Beckett (G 00113108); Arthur’s Pass National Park, Bealey River, off Bealey Valley 
track, 42°55'S 17r33'E, 830-850 m, 8 Jan 1982,/./. Engel 18467 (F 1173544). 

NSW 903564. 

Representative misidentified specimens examined 

Family uncertain 

West Irian, Carstensz Mountains, Carstensz Meadow, western side, 3600 m, 10 Dec 1971, G. Hope CGE HI 
(CANB 307237). 

Plagiochila sp. indet. 

West Irian, Carstensz Mountains, Carstensz Meadow, western side, 3580 m, 18 Dec 1971, G. Hope CGE H5 
(CANB 307241); 

Plagiochila hartziana 

Tasmania, old Pipeline track, 42°57'S 147°13'E, 16 Mar 1980, A. V Ratkowsky (HO 304334). 

Plagiochila circumdentata Steph., Bulletin de I’Herbier Boissier, ser. 2, 4: 778 (1904) = Species 
Hepaticarum 2: 456 (1904) 

Type citation: New Zealand (Beckett) 

Type: New Zealand, ins. merid., Waimate (Canterbury) on rocks by side of stream, 1 May 1901, T.W.N. Beckett 
254, (lectotype designated by Bonner (1962): G 00283132!) 

Notes: The type is a mixed collection of male and female shoots. 

Etymology: referencing the teeth distributed on all leaf margins. 

Description: Plants with irregularly branched, erect to spreading leafy shoots arising from a creeping basal 
stolon, stolons arising from other stolons and from leafy shoots by lateral-intercalary branching; forming 

turfs; bronze-green, shoot systems to 70 mm long, monomorphic; shoots 4-6 mm wide, branches arising by 
lateral-intercalary branching. Stems with paraphyllia and short lamellae on their dorsal surface only, single 
triangular teeth or longer aggregations of two or three triangular teeth, acute, numerous and closely packed 
among the leaves; paraphyses absent; stem reddish-brown, in primary shoots to 600 pm diameter, transversely 
elliptic, surfaces apparently smooth, irregular; cortical cells in 3 or 4 layers, cortical cell walls strongly and 
continuously thickened, reddish-brown fading to yellow on the innermost cortical cell walls, outer layer and 
free external wall thickened to same degree as inner cortical cell layers, all cortical cells smaller than medulla 
cells; medulla cell walls beneath with walls thickened but tapering, other walls with distinct triangular trigones 
and weak continuous thickening over some walls, walls faint yellow pigmented. Rhizoids scattered, on stolons 
arising from the lateral merophytes at the base of leaves and from the ventral merophyte row. Leaves within 
stolon sector reduced, entire, remote to contiguous. Leaves on primary shoots imbricate, succubously inserted 
and orientated, triangular ovate, 1050-2780 pm long x 1010-2100 pm wide, dorsal margin straight, ventral 
margin ampliate; dorsal margin, apex, and ventral margin all bearing short, acute teeth, 15-45 in total, teeth 
two or three cells broad at base, uniseriate above, comprised rectangular cells, capped by a slightly longer cell 
with a narrow apex; leaf insertion J-shaped, recurved at ventral end, decurrent dorsally, attaining dorsal stem 
midline, not attaining the ventral stem midline, leaving two or more cortical cell rows leaf-free. Marginal leaf 
cells quadrate to short rectangular, long axis parallel or perpendicular to leaf margin, walls with nodulose 
trigones but not continuously thickened; medial leaf cells hexagonal to polyhedral, 20-38 pm long x 15-33 pm 
wide, walls faint yellow pigmented, with nodulose trigones, medial thickenings absent; cells in leaf base long 
polyhedral, 30-60 pm long x 20-30 pm wide, walls with large nodulose trigones, medial thickening absent, 
trigones not confluent. Cell surfaces smooth. Oil-bodies 2-6 per cell, ellipsoidal, botryoidal. Underleaves 
absent. Asexual reproduction absent. 
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Plagiochila circumdentata 

Fig 15. Plagiochila circumdentata leaves, from J.E. Braggins 95/121 (AK 255132) and JJ. Engel 21192 (F 1141079). 

Dioicous. Androecia intercalary on shoots that continue vegetative growth arising by Frullania-type branching, 
produced singly or in loose fascicles of three at shoot apex, branching within male branches by Frullania-type 
branching, lateral- and ventral-intercalary branches not associated with male branches; bracts in 5-20 pairs, 
imbricate, closely packed, bract-lobe reduced and smaller than adjacent leaves, margin entire or with a few 
small triangular teeth, with a dorsal pouch, antheridia 1 per bract, stalk biseriate; stem among bracts with 

scattered paraphyllia. Gynoecia at apices of shoots; bracts broadly elliptic-ovate, to 3200 pm long and 2100 pm 
wide, larger than subtending leaves; dorsal margin inrolled, ventral margin ampliate; margins spinose-dentate; 
bract cells as for leaf cells; cell surfaces smooth; female bracteole absent. Subfloral innovations produced by 
lateral-intercalary branching from between the female bracts with or without fertilisation. Perianth oblong, 

about 6000 pm long and 2500 pm wide at mouth, dorsal keel usually with a low wing extending from the base 
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to near the middle of the keel, entire, laterally compressed but with an inflated base, lateral walls plane; labia 
truncate, with numerous small teeth comprised uniseriate rows of short rectangular cells. Figs 15,16. 

Fig 16. Plagiochila circumdentata leaves, all from J.E. Braggins 01/691 (AK 309826). 

Recognition: Plagiochila circumdentata can be recognized by the combination of asymmetrically triangular- 
ovate leaves with many sharp, spinose-dentate teeth distributed all around the leaf margin, from the base of 
the dorsal margin next to the stem, to the top of the ventral margin, again next to the stem (Figs 15,16); the 
lateral-intercalary stolon origin, and vegetative branching by lateral-intercalary branching only. 

Plagiochila circumdentata could be confused with R haylisiU but P. haylisii has two prominent teeth at the leaf 
apex, a few teeth at the base of the dorsal leaf margin, and often no or few teeth elsewhere on the leaf margin. 
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Distribution and Ecology: Plagiochila circumdentata is endemic to New Zealand, where it occurs in the North 
and South Islands, between 200 and 1200 m elevation in a wide variety of forest types, and alpine tussock, often 
as a lithophyte on bedrock and large boulders in association with waterways, but also on rock associated with 
cliffs and bluffs, and occasionally as an epiphyte on or at the base of the trunks of small or large trees including 
Brachyglottis eleagnifolia and Nothofagus spp. At the type locality R circumdentata still grows on large boulders 
at the side of the stream. 

Variation: As circumscribed here Plagiochila circumdentata exhibits variation in the shape and dentition of 
leaves and male bracts, whose significance has not been resolved. Leaves may be more or less entire, with a 
few short triangular teeth scattered around the margin and at the dorsal base, in plants with leaves so armed 
the leaves tend toward the rotund end of a spectrum of leave shape variation from rotund to ovate-triangular 
and have the aspect of P circinalis. At the ovate-triangular end of this spectrum leaves are typically armed 

with numerous long spinose-ciliate teeth, that are particularly long on the margin of the ampliate leaf base, 
and particularly closely spaced at the dorsal end of the leaf insertion line and have the aspect of P annotina. In 
ovate-triangular leaves the dorsal leaf margin may be entire between its base and the apex. 

Engel and Merrill (2010a) described P circumdentata van carinata J.J.Engel & G.L.Merr. for plants with 
deltoid-ovate leaves with a distinctly ampliate base and margins typically sharply ciliate-dentate especially at 
the extreme dorsal and ventral base (Fig. 16). Plants with this leaf morphology also have entire male bracts. 
Plagiochila circumdentata van circumdentata by contrast has leaves ovate to subreniform, with a less distinctly 
ampliate leaf base and leaf margins more sparsely and distantly toothed to subentire (Fig. 15), male bracts have 
a weakly toothed apex. 

It is certainly the case that individuals agreeing with the alternate morphologies above can be observed, and 
the existence of correlated patterns of variation in leaf shape and dentition is without doubt. It is also the case 
that when placed alongside one another individuals of the two varieties are strikingly different, to the extent 
that it is tempting to attribute to each species status. However, at the type locality where P circumdentata can 

still be found in quantity on rocks, individuals exhibit variation in leaf shape and dentition within patches 
and a continuum in leaf shape and dentition can be observed in a sample across several individuals. In other 
contexts variation appears less variable and plants from high elevation sites in both the North and South 
Islands in AK all share a morphology corresponding with P circumdentata van carinata. Although automated 
methods for species delimitation suggested the existence of phylogenetic structure within P circumdentata, 
the three individuals included in the study of Renner et al. (2017a) are not congruent in relationships defined 
by molecular data and morphology. The range of material studied has been insufficient to draw satisfactory 
conclusions regarding the circumscription of P circumdentata, and the molecular data so far investigated may 
also be insufficiently informative within this system. I therefore agree with Engel and Merrill (2010) that the 
recognition of two varieties within P circumdentata is warranted, but urge that more detailed investigation 
incorporating more extensive sampling be conducted on this species. 

Plagiochila circinalis, another member of sect. Deflexifoliae, also expresses variation in leaf dentition and to a 
lesser degree leaf shape. 

Representative specimens examined: New Zealand: North Island: Egmont Ecological Region and District, 
Mt. Taranaki, Egmont National Park, track to skifield from top Pembroke Road, 39°18'28"S 174°05'40"E, 1200 
m, 26 Nov 2001, J.E. Braggins 01/691 (AK 309826); Urewera, Maungapohatu, 4600 ft, Dec 1953, A.P Druce 
969B, ex herb. Delessert (G); Wellington Province, Tree Trunk Gorge, west bank of Tongariro River, eastern 
border of Tongariro National Park, Foundry of Kaimanawa State Forest Park, 39°09'S 175°48'E, 700 m, 15 Feb 
1995, /./. Engel 21192 (F 1141079); Kaimanawa Ecological Region and District, Tongariro River, upstream 
margin, west bank of Tree Trunk Gorge, 39°10'S 175°48'E, 700 m, 15 Feb 1995, J.E. Braggins 95/121 (AK 
255132); South Island: Nelson District, valley of the Oparawa River, on track between logging road bridge at 
mouth of Narya Creek and Moria Gate limestone arch, 41°09'S 172°11'E, 230 m, 17 Dec 1984, A.J. Eife 7057 
(F 1096446); Canterbury Province, Arthurs Pass National Park, Bealey River, off Bealey Valley track, 42°55'S 
171°33'E, 830-850 m, 8 Jan 1982, /./. Engel 18474 (F 1141073); Westland Province: Westland National Park, 
Franz Josef Glacier Valley, Roberts Point, SW of Mt. Gunn, 43°26'S 170°11'E, 620-670 m, 24 Dec 1982, /./. 
Engel 18114 (F 1141059); Ngakawau Ecological District, Stockton mine area, upper Deep Stream, 41°42'52"S 
171°50'31"E, 850 m, 6 Dec 2006, J.E. Braggins 06/284C (AK 302377); Westland National Park, west side of 
Waiho River Valley between car park for track to glacier and Franz Josef Glacier, 43°26'S 170°10'E, 250 m, 

23 Dec 1982, /./. Engel 18042 (F 1141066); Westland National Park, Franz Josef Glacier Valley, Roberts Point, 
SW ofMtGunn,43°26'S 170°11'E, 620-670 m, 24 Dec 1982, J.J.Engel 18101 (F 1141060); Mt. Cook National 
Park, east facing slope of Mt. Wakefield, just below Wakefield Falls, 43°42'S 170°09'E, 870 m, 31 Dec 1982, /./. 
Engel 18170 (F 1141058). 

Plagiochila circumdentata van carinata J.J.Engel & G.L.Merr. Nova Hedwigia 91: 511.2010. 
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Type citation: New Zealand, South Is., Otago Prov., Mt Aspiring Natl. Park, Blue Valley Track, above Blue River 
just N of confluence with Makarora River, 430-480 m, Engel 21897 (F); isotype: (CHR) 

Type: n.v. 

Representative misidentified specimens examined 

Plagiochila baylisii 

Australia: Tasmania: Hillend (Burnie-Zeehan Railway Line) near Zeehan, West Coast, 42°53'S 145°20'E, Apr 
1900,PH. Weymouth comm. W.W. Weymouth 939 (HO 87831). 

Plagiochila kirkii Mitt, ex Steph., Bulletin de I’Herbier Boissier, sen 2, 4: 775 (1904) = Species 
Hepaticarum 2: 453 (1904) 

Type citation: New Zealand, Great Barrier Island (Kirk). 

Type: New Zealand, Great Barrier Island, Kirk, ex herb. Mitten, (lectotype designated by Bonner (1962): 
G 00115852!) 

=Plagiochila bazzanioides J.J.Engel & G.L.Mern, Novon 9: 29 (1999) syn. nov. 

Type citation: New Zealand. North Island: North Auckland Province, Rangitoto Island, immediately E of 
Auckland, 50-160 m, 4 Feb. 1995, Engel 20769 (holotype, F; isotype, CHR) 

Type: New Zealand. North Island: North Auckland Province, Rangitoto Island, immediately E of Auckland, 
50-160 m, 4 Feb. 1995,/./. Engel 20769, (holotype: F 1136402! isotype: CHR) 

Notes: The details of Stephani’s protologue of P kirkii agree with the plant represented in the Kirk specimen 
from Great Barrier ex herb. Mitten in G, in particular the fuscous colour, the decurved falcate-trigonous leaves 
with an emarginated or bidentate apex, an ampliate base bearing long and spinose teeth, and spinulose margins 
elsewhere. Stephani commented on the P kirkii type packet pulchra species’, and it is not possible to disagree 
with this assessment. 

Plagiochila bazzanioides was described by Engel and Merrill (1999) based on plants collected from the 600 year 
old basaltic volcanic island of Rangitoto within New Zealand’s Hauraki Gulf, where the species is a common 
lithophyte on basalt in moist, shaded situations, often in association with P gregaria. Plagiochila bazzanioides 
differed from all other New Zealand species in the combination of toothed paraphyllia on the dorsal stem 
surface, the ventrally decurved, falcate and narrowly channeled leaves bearing unique slender, claw-like teeth 
uniseriate for up to 6 cells, particularly well developed along the interior leaf margin. 

In their revision of Tasmanian and New Zealand Plagiochilaceae Inoue and Schuster (1971) commented that 
within P annotina there was considerable variation in the density and stature of marginal teeth on leaves 
of different specimens, and noted that the type of Plagiochila kirkii had denser and longer teeth around the 
ampliate margin than the type of P annotina, and that‘the more frequent, typical form of P annotina is identical 
with the type specimen of P kirkii’ (Inoue and Schuster 1971 p. 143). This seems to hold true in the northern 
half of the North Island, where P kirkii has been collected more often than P annotina. The type of Plagiochila 
kirkii bears toothed, lamellate paraphyllia on the dorsal stem surface between the leaf insertion lines, and has 
ventrally decurved, falcate and narrowly channelled leaves bearing slender, claw-like teeth that are uniseriate 
for up to 6 cells on the interior lobe margin. In these characters it differs from P. annotina, and is identical with 
the plant represented in the type of P. bazzanioides. 

Etymology: for Thomas Kirk (1828-1898), who collected on Great Barrier in 1867, later becoming curator at 
Auckland Museum (1868-1874). 

Description: Plants with irregularly branched, erect to spreading leafy shoots arising from a creeping basal 
stolon, stolons arising from other stolons and from leafy shoots by lateral-intercalary branching; forming turfs 

to short wefts; olive green to brown-green in life to almost black in herbarium, shoot systems to 70 mm long, 
monomorphic; shoots 4-6 mm wide, branches arising by lateral-intercalary branching. Stems with paraphyllia 
and short lamellae on their dorsal surface adjacent to the dorsal leaf base, single triangular teeth or longer 
aggregations of two or three triangular teeth, acute, closely packed among the leaves; paraphyses absent; 
stem reddish-brown, in primary shoots to 600 pm diameter, transversely elliptic, surfaces apparently smooth, 
irregular; cortical cells in 3 or 4 layers, cortical cell walls strongly and continuously thickened, reddish-brown 
fading to yellow on the innermost cortical cell walls, outer layer and free external wall thickened to same degree 
as inner cortical cell layers, all cortical cells smaller than medulla cells; medulla cell walls beneath with walls 
thickened but tapering, other walls with distinct triangular trigones and weak continuous thickening over 
some walls, walls faint yellow pigmented. Rhizoids scattered, on stolons arising from the lateral merophytes 
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at the base of leaves and from the ventral merophyte row. Leaves within stolon sector reduced, entire, remote 
to contiguous. Leaves on primary shoots imbricate, succubously inserted and orientated, narrowly triangular 
ovate, falcate, ventrally secund, 1730-3000 pm long x 860-1760 pm wide, dorsal margin arched, ventral 
margin straight in outer half and weakly ampliate at base, dorsal margin, apex, and ventral margin all bearing 
acute teeth, 24-48 in total, teeth one or two cells broad at base, uniseriate above, comprised rectangular to 
long rectangular cells, capped by a cell with a narrow apex, teeth on the ampliate base longer and hooked; leaf 
insertion J-shaped, recurved at ventral end, decurrent dorsally, attaining dorsal stem midline, not attaining 
the ventral stem midline, leaving two or more cortical cell rows leaf-free. Marginal leaf cells quadrate to 
short rectangular, long axis parallel or perpendicular to leaf margin, walls with nodulose trigones but not 
continuously thickened; medial leaf cells hexagonal, 30-36 pm long x 20-29 pm wide, walls faint yellow 
pigmented, with nodulose trigones, medial thickenings absent; cells in leaf base long polyhedral, walls with 
large nodulose trigones, medial thickening absent, trigones not confluent. Cell surfaces smooth. Oil-bodies 
not known. Underleaves absent. Asexual reproduction absent. 

Dioicous. Androecia intercalary on shoots that continue vegetative growth produced singly, in pairs or in loose 
fascicles of three at shoot apex, branching within male branches by Frullania-type branching, lateral- and 
ventral-intercalary branches not associated with male branches; bracts in 5-20 pairs, imbricate, closely packed, 
bract-lobe reduced and smaller than adjacent leaves, margin entire or with small triangular teeth, with a dorsal 
pouch, antheridia 1 per bract, stalk biseriate; stem among bracts with scattered paraphyllia. Gynoecia at apices 
of shoots; bracts triangular-ovate, to 3500 pm long and 2000 pm wide, larger than subtending leaves; dorsal 
margin inrolled, ventral margin ampliate; margins spinose-dentate; bract cells as for leaf cells; cell surfaces 
smooth; female bracteole absent. Subfloral innovations produced by lateral-intercalary branching from 
between the female bracts with or without fertilisation. Perianth oblong, about 6000 pm long and 2500 pm 

wide at mouth, dorsal and ventral keels without a wing, laterally compressed but with an inflated base, lateral 
walls plane; labia truncate, with numerous spinose-ciliate teeth comprised uniseriate rows of short rectangular 
cells. Fig. 17. 

Fig 17. Plagiochila kirkii leaves, from PJ. de Lange 8301 (AK 308901), PJ. de Lange 9696, et al. (AK 322361), J.E. 
Brag gins s.n. (AK 257177). 
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Recognition: Plagiochila kirkii can be recognized by the combination of ventrally secund, narrowly-triangular 
leaves with numerous, with close-set curved teeth on the interior margin, and scattered teeth around the 
remainder of the margin (Fig. 17), the presence of paraphyllia on the dorsal stem surface among the leaves, the 
lateral-intercalary stolon origin, and lateral-intercalary vegetative branching. The leaf shape and dentition, in 

combination with the toothed linear paraphyllia on the dorsal stem surface and strong fuscous pigmentation, 
serve to differentiate P. kirkii from all other Plagiochila species. 

Plagiochila kirkii could be confused with P. annotina, but P annotina lacks the stem paraphyllia found in 
P kirkii, and the teeth on the ventral margin of the leaf are straight, not hooked; the leaves of P annotina are 
triangular with nearly straight dorsal and ventral margins in P annotina, while in P kirkii the leaves are falcate 
with a concave dorsal margin, and a convex ventral margin; P annotina lacks the strong fuscous pigmentation 
characteristic of P kirkii both in the field and herbarium. 

Plagiochila kirkii could be confused with P circumdentata, which share leaves toothed around nearly all margins 
and dorsal stem paraphyllia, but P kirkii has narrow triangular leaves and is fuscous whereas P circumdentata 
has rotund to ovate leaves and is bronze-green. 

Distribution and Ecology: Plagiochila kirkii is endemic to New Zealand where, as far as is known, it is 
restricted to the north of the North Island and associated inshore and offshore islands, and on the Chatham 
Islands. In the north of the North Island P kirkii grows in coastal forests, including coastal forests dominated 
by Metrosideros excelsa (pohutukawa) with Pouteria costata (tawapou), Vitex lucens (puriri) and Dysoxylum 
spectabile (kohekohe), while in the central North Island it was collected in forests dominated by podocarps 
and Beilschmiedia. Plagiochila kirkii grows as a lithophyte on gabbro at Te Paki, and on basalt on Rangitoto 
Island, which is its best known locality, and on rocks on Mayor Island, but may also grow as an epiphyte on 
tree trunks, as at Kerikeri Falls. 

Specimens examined: New Zealand: Stephenson ex herb. Stephani as P annotina (BM); Colenso ex herb. 
Stephani as P annotina (BM); North Island: Te Paki Ecological Region and District, Te Paki, North Cape, North 
Cape Scenic Reserve,‘Wasp Sting Bush’, 34°24'31"S 173°02'H"E, 60 m,24 Feb 2011,P/. de Lange 9696, J.R. Rolfe, 
& /. Collings (AK 322361); Bay of Islands,‘From the trees at the entrance to the cave under the Keri Keri waterfall’ 
Oct 1845, Capt. Sir E. Home (BM); Great Barrier Island, near New Zealand, Hutton & Kirk 317 (G 026081); 
Auckland Ecological Region, Rangitoto Ecological District, Rangitoto Island, Dyke area near Reservoir, west 
of track, 36°48'S 174°5TE, 180 m, 21 Jul 2001,/.E. Braggins s.n. (AK 257177); Auckland Ecological Region, 
Rangitoto Ecological District, Rangitoto Island, Lava Caves, 36°47'26"S 174°5T49"E, c. 120 m, 29 Dec 2009, PJ. 
de Lange 8301 (AK 308901); Tuhua (Mayor Island), Opuhi Spring, 37°16'56"S 176°14'39"E, 215 m, 29 Jan 2012, 
PJ. de Lange 10658 (AK 330946); Central North Island, Pureora State Forest, Waihaha, 38°39'06"S 175°39'58"E, 
640 m, 25 May 1984, JE. Braggins 84/118b (AK 321035); Whanganui River, Tawata, 39°04'S 175°03'E, May 
1948, E.H. Bunn Lloyd 8 (AK 321071); Chatham Islands: Rekohu (Chatham Island), Tuku-a-Tamatea Nature 
Reserve, 44°04'S 176°36'W, 200 m, 13 Sep 2007, PJ. de Lange CHI 126 & PB. Heenan (AK 302345). 

Misidentified specimens: 

Plagiochila annotina 

New Zealand, Kirk, ex herb. Stephani (G); Stewart Island, Half Moon Bay, Feb 1910, B. Leland & E.W.B. Chase 
(G) Greymouth, Helms ex herb. Stephani (G) 

Plagiochila ratkowskiana 

Tasmania, Mt La Perouse, ex herb. Stephani (G). 

Plagiochila microdictyon Mitt, in Hooker, Flora Novae Zelandiae 2: 131 (1854) 

Type citation: Northern Island: Bay of Islands, with P. prolifera, amongst Sendtnera attenuata, J.D.H. 

Type: New Zealand: Northern Island: Bay of Islands, amongst Sendtnera attenuata Mitten, Dr J.D. Hooker 
(BM!) 

Notes: The type is a tiny female plant bearing denticulate female bracts. There are no teeth on the base of 
leaves, which spread weakly when dry, branching is lateral-intercalary, and stolons are lateral-intercalary in 

origin. I have seen less than five specimens of Plagiochila microdictyon during this study, including the type, 
and have not had opportunity to include the species in molecular phylogeny reconstruction. However, all 
specimens I have seen share the small stature, the evenly sized and closely spaced entire leaves with a sinuous 
ventral base, and this, in combination with the absence of terminal branching impart a distinctive aspect. 
Furthermore, male plants reported by Engel and Merrill (2010b) have no equivalent within the New Zealand 
flora and I am therefore satisfied that the recognition of P. microdictyon is warranted. I am also content that, on 
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the basis of similarity with R circinalis, placement within sect. Deflexifoliae is appropriate, but advocate further 
work to corroborate both, and especially this second assertion. 

Etymology: micro- small, dictyon - Greek, possibly net’, but meaning unknown. 

Description (adapted from Engel & Merrill 2010b): Plants with irregularly branched, erect to spreading 
leafy shoots arising from a creeping basal stolon, stolons arising from other stolons and from leafy shoots by 
lateral-intercalary branching; forming turfs to short wefts; olive green to brown-green in life to almost black 

in herbarium, shoot systems to 70 mm long, monomorphic; shoots 4-6 mm wide, branches arising by lateral- 
intercalary branching. Stems with paraphyllia and short lamellae on their dorsal surface adjacent to the dorsal 
leaf base, single triangular teeth or longer aggregations of two or three triangular teeth, acute, closely packed 
among the leaves; paraphyses absent; stem reddish-brown, in primary shoots to 600 pm diameter, transversely 
elliptic, surfaces apparently smooth, irregular; cortical cells in 3 or 4 layers, cortical cell walls strongly and 
continuously thickened, reddish-brown fading to yellow on the innermost cortical cell walls, outer layer and 
free external wall thickened to same degree as inner cortical cell layers, all cortical cells smaller than medulla 
cells; medulla cell walls beneath with walls thickened but tapering, other walls with distinct triangular trigones 
and weak continuous thickening over some walls, walls faint yellow pigmented. Rhizoids scattered, on stolons 
arising from the lateral merophytes at the base of leaves and from the ventral merophyte row. Leaves within 
stolon sector reduced, entire, remote to contiguous. Leaves on primary shoots imbricate, succubously inserted 
and orientated, narrowly triangular ovate, falcate, ventrally secund, 1730-3000 pm long x 860-1760 pm wide, 
dorsal margin arched, ventral margin straight in outer half and weakly ampliate at base, dorsal margin, apex, 
and ventral margin all bearing acute teeth, 24-48 in total, teeth one or two cells broad at base, uniseriate above, 
comprised of rectangular to long rectangular cells, capped by a cell with a narrow apex, teeth on the ampliate 
base longer and hooked; leaf insertion J-shaped, recurved at ventral end, decurrent dorsally, attaining dorsal 
stem midline, not attaining the ventral stem midline, leaving two or more cortical cell rows leaf-free. Marginal 
leaf cells quadrate to short rectangular, long axis parallel or perpendicular to leaf margin, walls with nodulose 
trigones but not continuously thickened; medial leaf cells hexagonal, 30-36 pm long x 20-29 pm wide, walls 
faint yellow pigmented, with nodulose trigones, medial thickenings absent; cells in leaf base long polyhedral, 
walls with large nodulose trigones, medial thickening absent, trigones not confluent. Cell surfaces smooth. Oil- 
bodies not known. Underleaves absent. Asexual reproduction absent. 

Dioicous. Androecia intercalary on shoots that continue vegetative growth produced singly, in pairs or in 
loose fascicles of three at shoot apex, branching within male branches by Frullania-type branching, lateral- 
and ventral-intercalary branches not associated with male branches; bracts in 5-20 pairs, imbricate, closely 
packed, bract-lobe reduced and smaller than adjacent leaves, margin entire or with small triangular teeth, with 
a dorsal pouch, antheridia 1 per bract, stalk biseriate; stem among bracts with scattered paraphyllia. Gynoecia 
at apices of shoots; bracts triangular-ovate, to 3500 pm long and 2000 pm wide, larger than subtending leaves; 
dorsal margin inrolled, ventral margin ampliate; margins spinose-dentate; bract cells as for leaf cells; cell 
surfaces smooth; female bracteole absent. Subfloral innovations produced by lateral-intercalary branching 
from between the female bracts with or without fertilisation. Perianth oblong, about 6000 pm long and 

2500 pm wide at mouth, dorsal and ventral keels without a wing, laterally compressed but with an inflated 
base, lateral walls plane; labia truncate, with numerous spinose-ciliate teeth comprised of uniseriate rows of 
short rectangular cells. Fig. 18. 

Recognition: Plagiochila microdictyon is outwardly similar to Plagiochila circinalis but differs by its smaller 
size and leaves forming a distinct tubular cnemis that runs along the stem surface such that the stem is visible 
between the two rows of leaves in dorsal view, whereas in P circinalis the leaves conceal the stem surface 
in dorsal view (Engel Sr Merrill 2010b). Male plants of Plagiochila microdictyon and P circinalis differ in 
their male branches, which are straight in P microdictyon, but circinate in P circinalis. The male bracts of 
P microdictyon have toothed margins, whereas those of P circinalis are entire. Plagiochila microdictyon also 
produces androecial innovations by lateral-intercalary branching, whereas P circinalis androecial innovations 
arise by terminal Frullania-type branching. 

Distribution and Ecology: Plagiochila microdictyon is endemic to New Zealand, where it is confined to the 
upper half of the North Island. The known specimens were all collected as epiphytes in wind-pruned cloud 
forest on ridges and summits, from a range of host species including Coprosma grandifolia, Dracophyllum, 
and Quintinia (Engel and Merrill 2010b). Plagiochila microdictyon has been recorded from Australia, but all 
reports are based on misidentifications of other species. 

Specimens examined: New Zealand, North Island: Hauraki Gulf, Hauturu (Little Barrier Island) Hauturu 
summit ridge, 36°12'S 175°05'E, 13 Jun 1984,/.E. Braggins 84/185 (AK 320581); ibid,/.E. Braggins 84/195b (AK 
328753). 
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Fig 18. Plagiochila microdictyon leaves, all from J.E. Braggins 84/185 (AK 320581). 

Representative misidentified specimens 

Plagiochila retrospectans 

Tasmania, St Crispins Well, 42°55'S 147°12'E, ?R.A. Bastow (MEL 2058210). 

Plagiochila circinalis 

Tasmania, Adventure Bay, 43°22'S 147°20'E, Mar 1921, L. Rodway (HO 87642); Blue Tier, 41°13'S 147°57'E, 
Dec 1921, L. Rodway (HO 87643); Cradle Mountain, dlMl'S 145°57'E, Dec 1916, L Rodway (HO 87640). 

Plagiochila hartziana 

Tasmania, Mt Wellington Plateau, 42°54'S 147°14'E, Jan 1915, L. Rodway (HO 87641). 

Plagiochila sect. Belangerianae Carl, Ann. Bryol. Suppl. 2:117 (1931) 

Type: Plagiochila helangeriana Lindenb. [=Plagiochila arbuscula (Brid. ex Lehm.) Lindenb.] 

=Plagiochila sect. Annotinae Carl, Ann. Bryol. Suppl. 2:143 (1931) 

Type: Plagiochila annotina Lindenb. 

=Plagiochila sect. Mitteniae J.J.Engel & G.L.Merr., Nova Hedwigia 96: 401 (2013) 

Type: Plagiochila Stephensoniana Mitt. 

=Plagiochila subsect. Obscurae Inoue & R.M.Schust., J. Hattori Bot. Laboratory 34:160 (1971) 

Type: Plagiochila obscura Colenso [=Plagiochila Stephens oniana Mitt.] 

Plagiochila sect. Belangeriana may be a predominantly Australasian lineage, fourteen species occur here. 
However the distribution of one, R arbuscula, extends into Malesia, and at least one other species belonging 
to this section occurs Malesia, and the full diversity and distribution of sect. Belangerianae remains unknown. 
All species have homogeneous or nearly homogeneous, few segmented smooth and hyaline oil-bodies (where 
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known), and most, but not all, produce Frullania-type vegetative branching to form pinnate or bipinnate shoot 
systems. 

Plagiochila incurvicolla (Hookf. & Taylor) Hookf. & Taylor ex Gottsche, Lindenb. & Nees, 
Synopsis Hepaticarum 5: 651 (1847) 

Basionym: Jungermannia incurvicolla Hookf. & Taylor, London Journal of Botany 3: 564 (1844) 

Type citation: New Zealand. 

Type: New Zealand, 1843,/.D. Hooker, Voyage of H.M. Discovery Ships Erebus and Terror (FH 00458018!) 

Epitype (designated here): South Auckland, Tongariro National Park, Ruapehu, Mangawhero River, c 300 m 
above bridge on track to Waitonga Falls, 39°19'41"S 175°29'46"E, 900-1000 m, 25 Nov 2013, M.A.M. Renner 
6796 (NSW 899787). 

=Plagiochila hatcheri J.J.Engel & G.L.Merr., Journal of the Hattori Botanical Laboratory 87: 297 (1999) 

Type citation: Holotype: New Zealand, Stewart Is., Ulva Is. in Patersons Inlet, Hatcher 1609 (F); isotype: (CHR) 

Type: New Zealand, Stewart Is., Ulva Is. in Patersons Inlet, Hatcher 1609 (holotype: F 1136401! isotype: CHR) 

=Plagiochila quinquespina Steph., Bulletin de I’Herbier Boissier, sen 2,3: 328 (1903) = Species Hepaticarum 2: 

312 (1903) 

=Plagiochila lyallii van quinquespina (Steph.) Inoue & R.M.Schust., Journal of the Hattori Botanical Laboratory 
34: 88 (1971) 

Type citation: New Zealand, Stewart Island (Kirk). 

Type: New Zealand, Stewart Island, T. Kirk 267, ex herb. Kirk (lectotype designated by Bonner (1962): 
G 00067673!) 

=Plagiochila lonchoscypha Herzog, Transactions and Proceedings of the Royal Society of New Zealand 68: 42 
(1938) 

=Plagiochila lyallii van lonchoscypha (Herzog) E.A.Hodgs., Transactions and Proceedings of the Royal Society 
of New Zealand 73: 284.1944. 

=Plagiochila incurvicolla van lonchoscypha (Herzog) J.J.Engel & G.L.Merr., Nova Hedwigia 92: 504 (2010) 

Type citation: New Zealand, Mt. Moehau, 2700ft, Coromandel, Auckland (n.8), 31 Dec. 1933 

Type: n.v. 

Notes: The type of P incurvicolla in FH comprises a dense mat of stolons within which lateral-intercalary 
branching from the postical half of the lateral merophyte is frequent. Branches approach the ventral stem 
midline, or even cross it and in one case appeared to arise from it, but in all cases the branch base was round, 
not elliptic, and the cortical stem cells did not separate, as in ventral-intercalary branching in P deltoidea and 
its allies, suggesting that the branch, despite its apparent position was lateral in origin. Arising from this dense 
network of stolons are 9 leafy shoots around 10 mm tall. All are sterile, two are broken, and only one of which 
bears a branch, of lateral-intercalary origin. The type is hardly sufficient to convey an adequate conception 
of most of the plant form, with the exception of leaf shape and dentition, and in these features the type plant 
is fairly distinctive. The leaves are elliptic-ovate, the dorsal margin is curved and entire. The apex and ventral 
margin bear 6-12 sharp, acicular teeth of varying stature with the largest around the apex, typically two of the 

teeth at the apex are larger than those on the antical margin. Further, the plants are nitid, and have a strong 
fuscous pigmentation, approaching black in a couple of the shoots. 

The type of P. hatcheri is a much larger plant, the shoots are at least 30 mm long, and leaves are elliptic-ovate, 
with 5-12 teeth, again two teeth at the apex are larger, the leaves are remote, and with a strongly curved 
dorsal margin. Vegetative branching is only lateral-intercalary in the type of P hatcheri, and no Frullania- 

type branches are present. There is size-correlated variation in leaf-shape, in that on larger primary shoots 
the leaves are deltoid, with an ampliate base that partially covers the stem. The dentition of these leaves is 
comparable with smaller leaves. 

The type of Plagiochila quinquespina is typical P. incurvicolla. It is tall, with widely remote transversely inserted 
leaves, and lateral-intercalary branches. The plant is nitid, and warm brown colour. It is not P colensoi because 
it lacks underleaves, and it does not have the leaf shape and dentition characteristic of that species. 

Etymology: reference unclear. 
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Description: Plants with irregularly branched, erect leafy shoots arising from a creeping basal stolon, stolons 
arising from other stolons and from leafy shoots by lateral-intercalary branching; forming turfs; olive green 

to bronze-green in life to opaque light brown in herbarium, shoot systems to 40 mm long, monomorphic; 
shoots 2-3 mm wide, branches arising by lateral-intercalary branching, or rarely Frullania-type branching. 

Stems without paraphyllia, lamellae or paraphyses; stem reddish-brown, in primary shoots to 300 pm 
diameter, transversely elliptic, surfaces apparently smooth, irregular; cortical cells in 3 or 4 layers, cortical 
cell walls strongly and continuously thickened, reddish-brown fading to yellow on the innermost cortical cell 
walls, outer layer and free external wall thickened to same degree as inner cortical cell layers, all cortical cells 
smaller than medulla cells; medulla cell walls beneath with walls thickened but tapering, other walls with 
distinct triangular trigones and weak continuous thickening over some walls, walls faint yellow pigmented. 
Rhizoids scattered, on stolons arising from the lateral merophytes at the base of leaves and from the ventral 
merophyte row. Leaves within stolon sector reduced, entire, remote to contiguous. Leaves on primary shoots 
remote to imbricate, succubously inserted and transversely orientated, spreading and postically secund, ovate, 
995-1645 pm long x 720-1350 pm wide, dorsal margin curved, ventral margin curved in outer half and 
weakly ampliate at base, apex, and ventral margin bearing 5-15 spinose teeth, two at apex often larger, teeth 

radiating outward from leaf margin, straight, teeth one to four cells broad at base, uniseriate above, comprised 
rectangular to long rectangular cells, capped by a cell with a narrow apex; leaf insertion J-shaped, recurved at 
ventral end, decurrent dorsally, attaining dorsal stem midline, not attaining the ventral stem midline, leaving 
two or more cortical cell rows leaf-free. Marginal leaf cells quadrate to short rectangular, long axis parallel or 
perpendicular to leaf margin, walls with nodulose trigones but not continuously thickened; medial leaf cells 
hexagonal, 20-30 pm long x 17-25 pm wide, walls unpigmented, with triangular to bulging trigones, medial 
thickenings absent; cells in leaf base polyhedral, 40-50 pm long x 18-25 pm wide walls with triangular to 
bulging trigones, medial thickening absent, trigones not confluent. Cell surfaces smooth. Oil-bodies 4-7 per 
cell, homogeneous or with few transverse bars, smooth. Underleaves absent. Asexual reproduction absent. 

Dioicous. Androecia intercalary on shoots that continue vegetative growth produced singly, in pairs or in 
fascicles of three at shoot apex, branching within male branches by Frullania-type branching, lateral- and 
ventral-intercalary branches not associated with male branches; bracts in 5-15 pairs, imbricate, closely packed, 
bract-lobe reduced and smaller than adjacent leaves, margin with small triangular teeth, epistatic, antheridia 
1 per bract, stalk biseriate; stem among bracts smooth. Gynoecia at apices of shoots; bracts oblong-ovate, to 
1500 pm long and 1000 pm wide, larger than subtending leaves; dorsal margin inrolled, ventral margin not 
ampliate; margins spinose, including dorsal margin which bears short teeth; bract cells as for leaf cells; cell 
surfaces smooth; female bracteole absent. Subfloral innovations produced by lateral-intercalary branching 
from between the female bracts with or without fertilisation. Perianth oblong, about 2000 pm long and 1000 pm 

wide at mouth, dorsal and ventral keels without a wing, laterally compressed but with an inflated base, lateral 
walls plane; labia rounded, with around 15 spinose-dentate teeth. Fig. 19. 

Recognition: Plagiochila incurvicolla can be recognized by the combination of ovate leaves with an inrolled 
entire dorsal margin, and outer and ventral margins armed with 5 to 15 sharp spinose-dentate teeth, the 
leaves contiguous to imbricate, nitid and often bronze-green or bronze, the vegetative branching is usually 
lateral-intercalary though sporadic Frullania-type branches are produced, and oil-bodies are homogeneous. 
The plants are often bronze- or brown-green and are characteristically nitid in herbarium material. 

Plagiochila incurvicolla could be confused with P fasciculata but P fasciculata has leaves with a triangular- 
ovate outline, an obscurely truncate apex, and 13 to 23 triangular teeth on the leaf margin. The vegetative 
branching in P fasciculata is usually Frullania-type. 

Plagiochila incurvicolla could be confused with P colensoi, but P colensoi has vestigial underleaves on vegetative 
shoots, and pinnate shoot systems. Inoue and Schuster (1971) report that oil-bodies of P. colensoi are granular 
while those of P incurvicolla are homogeneous. 

Plagiochila incurvicolla could be confused with P fasciculata, but P fasciculata has ovate-triangular primary- 
shoot leaves often with a truncate apex and with 13-23 triangular teeth which are variable in size on the 
margins; and Frullania-type branching is the usual mode of vegetative branching. In contrast P incurvicolla 
has primary shoot leaves with 5-15 sharp spinose teeth which are more or less the same size on the leaf 
margins; and lateral-intercalary branching is the usual mode of vegetative branching. 

Plagiochila incurvicolla could be confused with P conturbata, and indeed is very similar to it, however 
P conturbata is a larger plant whose leafy shoots are up to 100 mm long, which forms turfs of loosely packed 
shoots, usually on exposed granite boulders in the Wet Tropics Bioregion of north-east Queensland. Please 
note that this comparison is the only one in which the use of geography as a component of species identification 
may be required. 
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Fig 19. Plagiochila incurvicolla leaves, from MAM. Renner 136 (AK 255217) and J. Salter s.n. (AK 322871). 

Distribution and Ecology: Plagiochila incurvicolla occurs in Tasmania and New Zealand. In Tasmania 
R incurvicolla is widespread and common in cool hyperhumid forest habitats between sea level and around 
900 m elevation, as a lithophyte on exposed bedrock or large boulders alongside watercourses, a corticole on 
fallen and decaying tree trunks and large branches, a humicole on humic soil, and an epiphyte on tree trunk 
bases and trunks, situations in which it grows with a wide range of other bryophyte species. In New Zealand 
R incurvicolla inhabits the same diverse range of microsites in cool forests within the central mountain range of 
the North Island, and along the western side of the Southern Alps in the South Island. Rlagiochila incurvicolla 
also occurs on Rakiura (Stewart Island) and on the subantarctic islands. 

Representative specimens examined: Australia: Tasmania: Macquarie River, Jan 1836, Mr Rob. Ball, ex herb. 
Taylor as Jungermannia aculeate (FH 00284119); Mt Romulus, 41°4TS 145°44'E, 880 m, 24 Sep 1985, MJ. 
Brown 1317a (HO 312722); road to Corinna, 41°28'S 145°2TE, 360 m, 21 Nov 1989,/. Jarman (HO 572974); 
near Link Road turnoff, 41°34'S 145°4TE, 660 m, 25 May 2000, /. Jarman (HO 505282); Mt Puzzler Forest 
Reserve, 41°44'30"S 148°04'51"S, 434 m, 25 Jan 2014, T. Thekathyil 163 (HO 576864); East Coast, Sandspit 
River 8.5 km WNW of Cape Bernier, 42°43'S 147°50'E, 200 m, 30 Oct 1988, A. Moscal 16685 (HO 548783); 
Mt Wedge, 42°5TS 146°18'E, 24 Dec 1978, A. Ratkowsky H1594 (HO 304342); South West, Mt La Perouse, 
43°30'S 146°45'E, A.F. Oldfield (MEL 1039440); Manuka Road, Warra Coupe, 43°06'S 146°41'E, 150 m, 30 Apr 
2002, /. Jarman (HO 577543); Manuka Road, Warra Coupe, 43°06'S 146°4TE, 170 m, 25 Jan 2000, /. Jarman 
(HO 577568); Southwest National Park, Mt Norold summit, 43°15'S 146°15'E, 970 m, 24 Eeb 1994, /. Jarman 
(HO 574184); East Coast, Mt Raoul, Cape Raoul State Reserve, 43°13'S 147°47'E, 380 m, 8 Apr 1993, A. Moscal 
24930 (HO 548730); New Zealand: North Island: Coromandel Peninsula, Ridge NW of Mt Rowe, track to 
Mt Rowe, 37°02T6"S 175°40T9"E, 720 m, 14 Feb 2007, M.A.M. Renner 2600 (AK 299724); South Island: 

Nelson Province, Mt Richmond Forest Park, Aniseed Valley, SE of Richmond via Aniseed Valley Road off 
S.H.6, margins of Hackett Stream prior junction with Whispering Ealls Track, 41°23'20"S 173°12T8"E, 220-270 
m, 7 Eeb 2007, /./. Engel 28202 & MJ. von Konrat (F); Westland Province, Mt Aspiring National Park, Cross 
Creek, 1 km N of Haast Pass, 44°06'S 169°22'E, 510 m, 12 Mar 1997, /./. Engel 23137 (F 1142133); Te Wae Wae 
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Ecological Region, Tuatapere Ecological District, Dean Forest, Deans Bush, end of Lillburn Monowai Road, 
45°52'14"S 167°38'09"E, 130 m, 6 Dec 2010,/. Salter (AK 322871). Rakiura (Stewart Island): Rakiura National 
Park, Pryse Peak, plateau area on western side of summit. South West Arm, 46°55'S 167°59'E, 330-340 m, 
3 Mar 2003, /./. Engel 24668, M.J. von Konrat & J.E. Braggins (F); Stewart Island, Kirk 267 ex herb. Stephani as 
R bidens (BM); Rakiura Ecological Region, Anglem Ecological District, Freshwater Valley, 500 m along track 
to Rocky Mountain from junction with track to North Arm, 46°52'S 167°56'E, 80 m, 9 Apr 2001, M.A.M. 

Renner 136 (AK 255217). 

Plagiochila hartziana Pearson, Bulletin of Miscellaneous Information, Royal Gardens, Kew 1924: 72 
(1924) 

Type citation: None provided. 

Type: Australia: Tasmania, Hartz Mountains, on rocky bank. Lake Perry, 43°13'S 146°45'E, 3,000 ft, 7 January 
1908, W.A. Weymouth 1553, as Plagiochila hartziana n. sp. Pears, (lectotype designated here: HO 72734! 
isolectotypes: HO 87607! HO 87608! BM 000963555!) 

=Plagiochila virido-nigra (E.A.Hodgs.) Inoue, The Bryologist 68: 218 (1965) 

Basionym: Syzygiella viridonigra E.A.Hodgs. Records of the Dominion Museum 4: 120 (1962) 

Type citation: n.v. 

Type: New Zealand: Auckland Islands, Waterfall Inlet, 27 Nov 1943, W.H. Dawbin, herb. Hodgson no. 11871 
(holotype: MPN 36945; isotypes: CHR 105305, TNS) 

Notes: In the introduction to his paper, Pearson (1924) stated that ‘Mr. W. A. Weymouth, of Hobart, Tasmania, 

who attained his eightieth birthday on the 24th of September last, sent me some time ago a rich collection of 
Tasmanian Hepatics to name with the intention of distributing sets from his extensive gatherings, for charitable 
purposes’. No specimens were cited by Pearson (1924) in his protologue for P hartziana, but this did not stop 
So (2001) from identifying a holotype in HO. This is an error to be corrected (Article 9.9) so a lectotype for 
P hartziana is proposed above. There is sufficient evidence, in the form of Pearsons statement regarding the 
source of the specimens studied and the presence of his annotation Plagiochila hartziana Pearson n.sp.’ on 
Weymouth 1553, to regard this as part of the original material of P hartziana. There are three duplicates of 
Weymouth 1553 in HO and one in BM, and one of the HO specimens is designated as the lectotype, the others 
are isolectotypes because, although derived from the same gathering, the multiple packets in HO are not 
clearly labeled as being part of the same specimen (Article 8.3). Presumably these duplicates were prepared by 
Weymouth for distribution to other herbaria, as stated by Pearson, but have never been sent. Even if So (2001) 

had identified Weymouth 1553 in HO as lectotype, this can still be narrowed to a single specimen (Articles 
8.3, 9.17, and 9.19). The lectotype of Plagiochila hartziana possesses occasional Erullania-type branches in 
addition to lateral-intercalary branches in leafy sectors. The stolons are of lateral-intercalary origin, from the 

ventral half of the lateral merophyte, and the plant is nitid. The New Zealand endemic Plagiochila viridonigra 
was synonymized with the Tasmanian P. hartziana by Engel et al. (2017). 

Etymology: probably named for the Hartz Mountains from where the type gathering was made. The dedicative 
adjectival form is not often applied to geographical names, and this obscures the precise meaning, but this 
practice is not contrary to the code. 

Description: Plants with irregularly branched leafy shoots arising from a basal creeping stolon; stolons arising 
from other stolons by lateral-intercalary branching; forming loose turfs; to bronze-green, black-green, or 

nearly black, shoot systems to 80 mm long monomorphic or weakly dimorphic and 30 mm wide; shoots 
3-4 mm wide, branches arising by lateral-intercalary or Prullania-type branches. Stems without paraphyllia, 
lamellae or paraphyses; stem reddish-brown, in primary shoots to 400 pm diameter, transversely elliptic, 
surfaces apparently smooth, irregular; cortical cells in 3 or 4 layers, cortical cell walls strongly and continuously 
thickened, reddish-brown fading to yellow on the innermost cortical cell walls, outer layer and free external 
wall thickened to same degree as inner cortical cell layers, all cortical cells smaller than medulla cells; medulla 
cell walls beneath with walls thickened but tapering, other walls with distinct triangular trigones and weak 
continuous thickening over some walls, walls faint yellow pigmented. Rhizoids scattered, on stolons arising 
from the lateral merophytes at the base of leaves and from the ventral merophyte row. Leaves within stolon sector 
reduced, entire, remote to contiguous. Leaves on primary shoots remote to contiguous, succubously inserted 
and transversely orientated, spreading and postically secund when hydrated, often appressed to stem when 
dry, ovate, 1470-2190 pm long x 1330-1960 pm wide, dorsal margin curved, often inrolled, ventral margin 
curved in outer half and weakly ampliate at base, apex and ventral margin bearing 0-10 triangular teeth, often 

two or three teeth around the apex only, teeth one to four cells broad at base; leaf insertion J-shaped, recurved 
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at ventral end, decurrent dorsally, attaining dorsal stem midline, not attaining the ventral stem midline, leaving 
two or more cortical cell rows leaf-free. Marginal leaf cells quadrate to short rectangular, long axis parallel or 
perpendicular to leaf margin, walls with bulging trigones and with free external wall continuously thickened; 
medial leaf cells hexagonal, 18-30 pm long x 16-23 pm wide, walls unpigmented, with cordate to nodular 
trigones, medial thickenings absent; cells in leaf base elongated, walls with bulging trigones and medial 
thickening, trigones not confluent. Cell surfaces smooth. Oil-bodies not known. Underleaves absent. Asexual 
reproduction absent. 

Fig 20. Plagiochila hartziana leaves, from JA. Curnow 2660 (CANB 8808028) and JA. Curnow 2606 (CANB 8807975). 

Dioicous. Androecia intercalary on shoots that continue vegetative growth, produced singly, in pairs, or in 
fascicles of three at shoot apex, branching within male branches by Frullania-type branching, lateral- and 
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ventral-intercalary branches not associated with male branches; bracts in 5-15 pairs, imbricate, closely packed, 
bract-lobe reduced and smaller than adjacent leaves, margin entire, epistatic, antheridia 1 per bract, stalk 
biseriate; stem among bracts smooth. Gynoecia at apices of shoots; bracts similar in size, shape and dentition 
to adjacent leaves; dorsal margin revolute, ventral margin not ampliate; margins entire or with 1-4 small 
triangular teeth around apex; bract cells as for leaf cells; cell surfaces smooth; female bracteole absent. One 
or two subfloral innovations produced by lateral-intercalary branching from between the female bracts and 
perianth with or without fertilisation. Perianth obovate, about 2000 pm long and 1000 pm wide at mouth, 

dorsal keel with a wing, ventral keel winged or not, laterally compressed but with an inflated base, lateral walls 
plane; labia rounded, with several large irregularly-spaced long triangular teeth. Fig. 20. 

Recognition: Plagiochila hartziana can be recognized by the glossy, bronze-green to black shoots whose 
leaves usually have 2-4 low stature triangular teeth (occasionally more) around the apex, and otherwise entire 

margins, though some plants have teeth scattered along the ventral margin; vegetative branching by Frullania- 
type and lateral-intercalary modes; male plants in which the bract lobes are more or less entire with the free 
lobe small compared to the bucket; female plants in which the perianths have labia bearing a few broadly 
triangular teeth. 

Plagiochila hartziana could be confused with Pfasciculata, but Pfasciculata has leaves whose apex and ventral 
margins are armed by 13 to 23 triangular teeth, and shoots that are dark green and not nitid. 

Plagiochila hartziana could be confused with P strombifolia, but P. strombifolia has leaves with spinose-ciliate 
teeth around the apex and on the ventral margin. 

Plagiochila hartziana could be confused with P subfasciculata, but P subfasciculata has leaves whose apex and 
ventral margins are armed by three to sixteen teeth and shoots that are green to yellow green and not nitid. 

Plagiochila hartziana has been largely overlooked in Tasmania and New Zealand. The three specimens 
included in Renner et al (2017a) were all from Tasmania, and had been variously identified as P baileyana, 
P incurvicolla, and P strombifolia. 

Distribution and Ecology: Plagiochila hartziana is widely distributed on the West and South West coasts of 
Tasmania, where it grows in cool hyperhumid forests and scrubs, and in alpine herbfields between 50 and 1100 
m elevation, often on soil and rock alongside streams and rivers, especially in association with waterfalls, but 
also on the forest floor and on tree trunk bases within forests as well. Plagiochila hartziana has been collected 
as an epiphyte on Nothofagus cunninghamii and Arthrotaxis cupressoides. It also colonises fallen and decaying 
wood, and may even grow on rocks under running water. In New Zealand Plagiochila hartziana has a more 
restricted distribution, and is currently known from Rakiura (Stewart) Island and the sub antarctic Auckland 
Islands, in the same habitats as it occurs in Tasmania. 

Representative specimens examined: Australia: Tasmania: Archer, (HO 87657); West Coast, Donaldson 
River, 41°09'S 145°05'E, 180 m, 13 Jan 2001, A. Moscal 31170C (HO 577147); North West, Winter Brook, 
41°27'S 145°58’E, 860 m, 3 May 1999, A. Moscal 30575 (HO 577182); Central Highlands, Liffey River, 4r43'S 
146°44'E, 840 m, 22 Apr 1989, A. Moscal 17695 (HO 577144); North West, River Forth, 4r44'S 146°03'E, 

345 m, 5 Sep 1987, A. Moscal 14978 (HO 577485); Central Highlands, Below Lake Mackenzie Dam, H.E.C. 
Concession Area, 41°41'S 146°23'E, 1100 m, 12 Mar 2000, A. Moscal 30958 (HO 577433); Central Highlands, 
Drys Bluff, 41°42’S 146°49’E, 1150 m, 16 Dec 1989, A. Moscal 18490 (HO 577112); Central Highlands, Mt. 
Pillinger, 41°50'S 146°08'E, 1040 m, 29 Oct 1987, A. Moscal 14919 (HO 577058); West Coast, Montezuma 
Falls, 41°50'S 145°28'E, 320 m, 2 Feb 1997, A. Moscal 28987 (HO 577363); ibid, A. Moscal 28990 (HO 577134); 
Central Highlands, Powena Creek, Great Pine Tier, 41°53'S 146°22'E, 1070 m, 15 Feb 1992, A. Moscal 22680 
(HO 301763); Central Highlands, Lake Antimony, Great Pine Tier, 41°54'S 146°23'E, 1050 m, 14 Feb 1992, A. 
Moscal 22660 (HO 133892); Montezuma Falls, 7 km SW of Roseberry, 41°50'S 145°28'E, 480 m, 9 May 1997, 
H. Streimann 59579 (HO 501622); Mt Rufus Track, 42°07'S 146°08'E, 1000 m, 30 Dec 1982, A.M. Buchanan 
1066 (HO 305929); Mt Field, Lady Barron Creek, 42°41'S 146°38'E, 980 m, 12 Mar 1992, A. Moscal 23127 (HO 
301758); Mt Field National Park, Lady Barron Creek, 42°41'S 146°37'E, 1000 m, 7 Dec 1988, /.A. Curnow 2606 
(CANB 8807975); Lake Belcher, 42°41'S 146°33'E, Apr 1921, L. Rodway (HO 85844); Mt Wellington, 42°53'S 

147°15'E, Jan 1915, L. Rodway (HO 576900); South West, Junction Creek, 43°06'S 146°16'E, 240 m, 15 Feb 
1996, A. Moscal 28048A (HO 577139); East Coast, Mill Creek, Fortescue Forest Reserve, 43°09'S 147°58'E, 
80 m, 20 Nov 1998, A. Moscal 30098 (HO 577161); Mt Hartz track, 43n5'S 146°46'E, Dec 1914, L. Rodway 

(HO 85842); Summers Creek, Toms Bottom, 4 km WSW of Lune River, 43°27'S 146°52'E, 60 m, 10 Dec 1988, 
/.A. Curnow 2660 (CANB 8808028, H0318834); Mt Wellington, NW Bay River, 26 Mar 1980, A.'Z Ratkowsky 
H1553 (CANB 8408762). New Zealand: Rakiura (Stewart Island): Rakiura National Park, Mt Rakeahua 
summit area, 46°56.4'S 167°52.5'E, 600-690 m, 2 Mar 2003, /./. Engel 24581A, M.J. von Konrat & J.E. Braggins 
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(F); Rakiura National Park, Port Pegasus, at top of Belltopper Falls, North Arm, 30 m, 47°09'S 167°4rE, /./. 
Engel 24155, M.J. von Konrat, & J.E. Braggins (F). 

Plagiochila conturbata Steph., Bulletin de FHerbier Boissier, sen 2,4: 778 (1904) = Species Hepaticarum 
2:456(1904) 

Type citation: Queensland (Bailey). 

Type: Australia, Queensland, Bellenden Ker District, 1889, EM. Bailey 627a (lectotype designated by Bonner 
(1962): G 00064149!) 

Epitype (designated here): Daintree National Park, Manjal Jimalji, track over summit, 16°23'10"S 145°17'31"E, 
907 m, 19 May 2014, M.A.M. Renner 6984 & TC. Wilson (NSW 880559) 

Notes: The lectotype of R conturbata in G comprises a plant with shoots up to 5 cm long arising from a basal 
stolon proliferating by lateral intercalary branches. Branching within the leafy shoot sectors is entirely lateral- 
intercalary, and many shoots have damaged apices, subtended by lateral intercalary branches. The leaf shape 
and dentition in the lectotype corresponds well with that illustrated by Inoue and Schuster (1971 Pig. 61: 
2-3,5) from the NY specimen labeled Plagiochila baileyana as discussed above under that species. The number 
on the lectotype may be a Bailey collection number, but it may also be a Brotherus herbarium number, as 
several other Bailey collections came to Stephani from this source. 

Etymology: con- under, and turbatus- disordered, reference unclear. 

Description: Plants with openly pinnately branched leafy shoots arising from a basal creeping stolon; stolons 
arising from other stolons by lateral-intercalary branching; forming loose turfs; green to bronze-green, shoot 

systems to 100 mm long, dimorphic and 30 mm wide; shoots 3-4 mm wide, branches arising by Erullania- 
type or lateral-intercalary branches. Stems without paraphyllia, lamellae or paraphyses; stem reddish-brown, 
in primary shoots to 400 pm diameter, transversely elliptic, surfaces apparently smooth, irregular; cortical 
cells in 3 or 4 layers, cortical cell walls strongly and continuously thickened, reddish-brown fading to yellow 
on the innermost cortical cell walls, outer layer and free external wall thickened to same degree as inner 
cortical cell layers, all cortical cells smaller than medulla cells; medulla cell walls beneath with walls thickened 
but tapering, other walls with distinct triangular trigones and weak continuous thickening over some walls, 
walls faint yellow pigmented. Rhizoids scattered, on stolons arising from the lateral merophytes at the base of 
leaves and from the ventral merophyte row. Leaves within stolon sector reduced, entire, remote to contiguous. 
Leaves on primary shoots remote to contiguous, succubously inserted and orientated, spreading and postically 
secund when hydrated, often appressed to stem when dry, ovate, 1030-2070 pm long x 910-1600 pm wide, 
dorsal margin straight to shallowly curved, often inrolled, ventral margin curved in outer half and weakly 
ampliate at base, apex and ventral margin bearing 7-13 triangular to spinose teeth, teeth one to four cells 
broad at base, uniseriate above; leaves on secondary shoots 1100-1200 pm long x 750-800 pm wide, margins 
bearing 5-10 teeth; leaf insertion J-shaped, recurved at ventral end, decurrent dorsally, attaining dorsal stem 
midline, not attaining the ventral stem midline, leaving two or more cortical cell rows leaf-free. Marginal leaf 
cells quadrate to short rectangular, 12-18 pm long x8-14 pm wide, long axis parallel or perpendicular to leaf 
margin, walls with nodulose trigones confluent so that walls are more or less continuously thickened; medial 
leaf cells isodiametric, 13-23 pm long x 11-20 pm wide, walls unpigmented, with bulging trigones, medial 
thickenings occasional, trigones sometimes confluent; cells in leaf base oblong, 16-31 pm long x 11-19 pm 
wide walls with bulging to knot-like trigones, medial thickening present, trigones sometimes confluent. Cell 
surfaces smooth. Oil-bodies not known. Underleaves absent. Asexual reproduction absent. 

Dioicous. Androecia intercalary on shoots that continue vegetative growth, produced singly at shoot apex, 
branching within male branches by Erullania-type branching, lateral- and ventral-intercalary branches not 
associated with male branches; bracts in 3-10 pairs, imbricate, closely packed, bract-lobe reduced and smaller 
than adjacent leaves, margins with two or three triangular teeth, epistatic, antheridia not seen; stem among 
bracts smooth. Gynoecia at apices of shoots; bracts triangular-ovate, larger than subtending leaves; dorsal 
margin inrolled, ventral margin not ampliate; margins lacerate-dentate; bract cells as for leaf cells; cell surfaces 
smooth; female bracteole absent. Subfloral innovations produced by lateral-intercalary branching from 
between the female bracts. Perianth not seen. Fig. 21. 

Recognition: Plagiochila conturbata can be recognized by the combination of ovate leaves with up to 13 teeth 
concentrated at the apex and outer half of the ventral margin, and Erullania-type vegetative branching. The 
shoots of P conturbata are typically long, and sparingly branched, bronze to brown-green in colour, with remote 
to contiguous leaves that, in combination, give the plants a characteristic aspect in the field and herbarium. 
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Plagiochila conturbata 
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Fig 21. Plagiochila conturbata leaves, from MAM. Renner 1915 & E.A. Brown (NSW 980506), MA.M. Renner 2265 
& EA. Brown (NSW 980505), MA.M. Renner 6425, V.C. Linis & EA.Brown (NSW 896964), MA.M. Renner 6984 & 
T.C. Wilson (NSW 880559), MA.M. Renner 7263 & LJ. Gray (NSW 849236), MA.M. Renner 7298 & LJ. Gray (NSW 
880471), MA.M. Renner 6984 & T.C. Wilson (NSW 880559). and M.A.M. Renner 7310 & LJ. Gray (NSW 880457) 

Plagiochila conturbata could be confused with Plagiochila fasciculata but P. fasciculata has leaves with an 
obscurely truncate apex and whose apex and ventral margins bear 13 to 23 triangular teeth. 

Plagiochila conturbata could be confused with P incurvicolla, but P. incurvicolla is a smaller plant with leafy 
shoots to 40 mm long, which forms densely-packed turfs in a variety of microsites in Tasmania and New 
Zealand. 

Distribution and Ecology: Plagiochila conturbata is endemic to the Wet Tropics Bioregion of north-east 
Queensland, where it is confined to tropical montane rainforest habitats on higher elevation mountain tops. 
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above 900 m elevation. Within these forests R conturbata is a common lithophyte on granite boulders and 
outcrops, but also grows as an epiphyte on tree trunk bases. Plagiochila conturbata may form extensive pure 
turfs, but often grows admixed with or in close proximity to Plagiochila aenea and P lamellata in addition to 
a number of other bryophytes. 

Specimens examined: Australia: Queensland: Cook, Track to Mt Finnegan, Mt Finnegan Range, Cedar Bay 
National Park, 39 km S of Cooktown, 15°49'S 145°16'E, 1000 m, 20 Oct 1995, H. Streimann 57161 (CANB 
9519304); Daintree National Park, Manjal Jimalji, track over summit, 16°23T0"S 145°17'31"E, 907 m, 19 May 
2014, M.A.M. Renner 6984 & T.C. Wilson (NSW 880559); Daintree National Park, Coast Range, Little Falls 
Creek catchment, immediately above Coral Fern patch on track to Manjal Jimalji from Karnak, ENE of spot 
height 1198,16°23'43"S 145°17’57"E, 1030 m, 28 Mar 2012, M.A.M. Renner 6374, VC Unis & E.A. Brown (NSW 
896825); Cook, Daintree National Park, Mount Lewis summit, 16°34'52"S 145°16'34"E, 1224 m, 27 Mar 2012, 

M.A.M. Renner 6351, VC Unis & E.A. Brown (NSW 896801); Cook, Mt Lewis National Park, Eastern flank of 
Mt Lewis summit, headwaters of stream flowing SW to Mt Lewis road, 16°34'53"S 145°16'38"E, 1200 m, 29 Aug 
2014, M.A.M. Renner 7263 & L.J. Gray (NSW 849236); Cook, Mount Bellenden Ker, 17°15'55"S 145°5lT4"E, 

1540 m, 7 Jul 2005, M.A.M. Renner 1915 & E.A. Brown (NSW 980506); Cook, Mount Bellenden Ker, water 
supply stream at end of track to NE of communictions precinct, 17°15'47"S 145°5lT4"E, 1450 m, 8 Jul 2005, 
M.A.M. Renner 1997 & E.A. Brown (NSW 980508); Mt Bellenden ker, centre peak area around Cable car, 
17°16'S 145°5TE,2 Nov 1981, D.H. Vitt 27954 &H. Ramsay (E 1078726); Wooroonooran National Park, Mount 

Bartle Frere, vicinity of unofficial North West campsite, 200 m SE of centre peak, 17°23T4"S 145°48'58"E, 1500 
m, 15 Jul 2005, M.A.M. Renner 2265 & E.A. Brown (NSW 980505); Cook, Wooroonooran National Park, 
Bartle Frere, between North West Summit and Bartle Frere summit, broad shallow gully heading NE away 
from track, 17°23'36"S 145M8'54"E, 1510 m, 2 Sep 2014, M.A.M. Renner 7298 & L.J. Gray (NSW 880471); 
Bellenden Ker Range, Wooroonooran National Park, Russell River catchment, track to Choorichillum from 

end of Gourka Road, between NW summit and Choorichillum, 17°23'45"S 145°48'56"E, 1460 m, 30 Mar 2012, 
M.A.M. Renner 6425, VG. Linis & E.A.Brown (NSW 896964); Cook, Wooroonooran National Park, Brtle 

Frere, stream flowing south past Western Summit camp from summit ridge north of Bartle Frere summit, 
17°23’46"S 145°48'56"E, 1459 m, 2 Sep 2014, M.A.M. Renner 7310 & L.J. Gray (NSW 880457); Mt Bartle Frere 
summit, 17°23'57"S 145M9’07"E, 1640 m, 2 Sep 2014, M.A.M. Renner 7326 & L.J Gray (NSW 880767); Mt 
Bellenden ker, south peak, 23 km SSE of Gordonvale, 1550 m, 17°18'S 145°52'E, 3 Mar 1983, H. Streimann 

27376 (CANB 8305341); Summit ridge of Mount Bellenden Ker, between the radio mast and W end of centre 
peak, 17n5'48"S 145°5lT2"E, 1370-1420 m, 13 Jun 2001, D.G. Gargill 111 (CANB 644594.1); Bellenden Ker, 
17n6'S 145°51'E, WA. Sayer&A. Davidson (MEL 1039441). 

Plagiochila haylisii Inoue 8c R.M.Schust., Journal of the Hattori Botanical Laboratory 34:150 (1971) 

Type citation: New Zealand: South Island: Fiordland Natl. Park, SE corner of Secretary I., Doubtful Sd., in 
dense, undisturbed forest on steep, peaty slopes, 10-250 ft, RMS 57492a, in MASS; dupl. in TNS. 

Type: n.v. 

Etymology: named as a token of esteem and gratitude for Geoff T.S. Baylis, New Zealand botanist and head of 
the Otago University Department of Botany. 

Description: Plants with irregularly branched leafy shoots arising from a basal creeping stolon; stolons 
arising from other stolons by lateral-intercalary branching; forming loose turfs; green to bronze-green, 

shoot systems to 100 mm long, monomorphic; shoots 2.5-4 mm wide, branches arising by Erullania-type 
or lateral-intercalary branches. Stems without paraphyllia, lamellae or paraphyses; stem reddish-brown, in 
primary shoots to 300 pm diameter, transversely elliptic, surfaces apparently smooth, irregular; cortical cells 
in 3 or 4 layers, cortical cell walls strongly and continuously thickened, reddish-brown fading to yellow on the 
innermost cortical cell walls, outer layer and free external wall thickened to same degree as inner cortical cell 
layers, all cortical cells smaller than medulla cells; medulla cell walls beneath with walls thickened but tapering, 
other walls without trigones. Rhizoids scattered, on stolons arising from the lateral merophytes at the base of 
leaves and from the ventral merophyte row. Leaves within stolon sector reduced, entire, remote to contiguous. 
Leaves imbricate, succubously inserted and orientated, often appressed to stem when dry, ovate to triangular 
ovate, 2100-2650 pm long x 1500-2650 pm wide, dorsal margin straight to shallowly curved, ventral margin 
curved in outer half and ampliate at base, margins bearing 5-13 triangular to spinose teeth, teeth one to three 
cells broad at base, uniseriate above, two or three teeth at the apex larger, and two to five closely spaced teeth 
at the base of the dorsal margin, ventral margin typically with 0 to 6 teeth; leaf insertion J-shaped, recurved at 
ventral end, decurrent dorsally, attaining dorsal stem midline, not attaining the ventral stem midline, leaving 
two or more cortical cell rows leaf-free. Marginal leaf cells quadrate to short rectangular, long axis parallel or 
perpendicular to leaf margin, walls with bulging trigones but not continuously thickened; medial leaf cells 
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isodiametric to ovoid, 20-32 |im long x 17-26 gm wide, walls unpigmented, with bulging trigones, medial 
thickenings absent; cells in leaf base oblong to polyhedral, 38-50 pm long x 22-28 pm wide walls with bulging 
to nodulose trigones, medial thickening present, trigones not confluent. Cell surfaces smooth. Oil-bodies 3 or 
4 per cell, pale, smooth, long-oval,/zdc note on HO 576894. Underleaves absent. Asexual reproduction absent. 

Fig 22. Plagiochila baylisii leaves, from MAM. Renner 147 (AK 255189), JJ. Engel 24335 et al. (F), and A. Moscal 
10066AQIO 577128). 
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Dioicous. Androecia intercalary on shoots that continue vegetative growth produced singly or in pairs, 
branching within male branches by Frullania-type branching, lateral- and ventral-intercalary branches not 
associated with male branches; bracts in 5-15 pairs, imbricate, closely packed, bract-lobe reduced and smaller 
than adjacent leaves, margin entire, epistatic; stem among bracts smooth. Gynoecia at apices of shoots; bracts 
oblong-ovate, 1000-2000 pm long x 850-2000 pm wide, larger than subtending leaves; dorsal margin plane 
or inrolled, ventral margin ampliate; dorsal, ventral, and apical margins all with scattered spinose teeth; 
bract cells as for leaf cells; cell surfaces smooth; female bracteole absent. Subfloral innovations produced by 
lateral-intercalary branching from between the female bracts with or without fertilisation. Perianth oblong, 

1200-2700 pm long x 700-1600 pm wide at mouth, dorsal keels with a low keel in the basal half or unwinged, 
long paraphyllia present along dorsal keel, attached near base; laterally compressed but with an inflated base, 
lateral walls plane; labia rounded, with around 8-14 dentate-lacerate teeth. Fig. 22. 

Variation: As circumscribed here, Plagiochila baylisii encompasses a range of forms whose relationships have 
not been satisfactorily resolved. At one extreme are small plants corresponding with the type of Plagiochila 
baylisii in having elliptic leaves bearing two prominent apical teeth and smaller teeth scattered along the 
ventral leaf margin, the outline of which is moderately ampliate, in addition there are a couple of teeth at the 
base of the dorsal leaf margin whose insertion line is moderately decurrent. At the other extreme are much 
larger plants such as those collected on Rakiura (Stewart Island) and in Tasmania having two or three small 
teeth at the leaf apex, the ventral leaf margin entire or with at most one to three teeth and broadly ampliate 
in outline, and two to five or occasionally more teeth at the base of the dorsal leaf margin, whose insertion is 
long decurrent. In particular, the plant I collected on Rakiura in 2001 (AK 255189) has fewer teeth than the 
type plant, but the diagnostic bifid apex is discernible, if not pronounced, and the straight dorsal margin has 
the 6 or 7 teeth described by Inoue and Schuster (1971). These two extremes are linked by individuals such as 
Engel 24335 that has more numerous but smaller teeth at the leaf apex, variable tooth production on the ventral 
margin and on the base of the dorsal leaf margin, and a moderately ampliate leaf base. The relationships 
between the variants here attributed to Plagiochila baylisii warrant further scrutiny, possibly one of more of the 
forms described above will prove distinct. 

Recognition: Plagiochila baylisii can be recognized by the combination of the bilobed leaf apex, scattered 
teeth on the dorsal leaf margin especially near the stem insertion, deltoid leaf shape with an ampliate leaf base 
in larger specimens, decurrent dorsal stem insertion line, vegetative branching by Frullania-type and lateral- 
intercalary modes and, in female plants, the one or two large paraphyllia on the perianth. 

Plagiochila baylisii could be confused with P circinalis, but P circinalis does not have Frullania-type vegetative 
branches, the two teeth prominent at the leaf apex, or the few small spinose teeth on the dorsal leaf margin near 
the end of the stem insertion that are characteristic of P baylisii. 

Plagiochila baylisii could be confused with P circumdentata, but P circumdentata has teeth distributed around 
all leaf margins, not just at the apex and at the base of the dorsal leaf insertion; vegetative branching is lateral- 
intercalary only, and the perianths of P circumdentata are ligulate and do not bear paraphyllia. 

Plagiochila baylisii could be confused with P deltoidea, but P deltoidea does not have Frullania-type vegetative 

branches, the two teeth prominent at the leaf apex, or the few small spinose teeth on the dorsal leaf margin 
near the end of the stem insertion that are characteristic of P baylisU, and stolons of P deltoidea originate by 
ventral-intercalary branching, not lateral-intercalary branching as in P baylisii. 

Distribution and Ecology: Plagiochila baylisii occurs in Tasmania and New Zealand. In Tasmania P. baylisii 
is a widely distributed in the west and south west where it occurs in cool hyperhumid forests dominated 
by Nothofagus and broadleaf species or scrubs dominated by Leptospermum. Plagiochila baylisii is a versatile 
species, and may grow as an epiphyte on tree trunks, on tree roots, or on exposed and poorly drained soil 
under a low scrub canopy. Plagiochila baylisii may be locally abundant at some sites. 

In New Zealand Plagiochila baylisii has a scattered distribution from the Waima Range in Northland to Rakiura 
(Stewart) Island in the south. 

Representative specimens examined: Australia: Tasmania: Mt. Wellington, L. Rodway 56a (HO 87713); 
North West, Montagu River, 41°02'S 144°58'E, 30 m, 28 Dec 1990, A. Moscal 20409 (HO 577506); West Coast, 
Hillend near Zeehan (Burnie-Zeehan Railway line, Apr 1900, W.A. Weymouth 939 (HO 87831, ex herb. Levier 
3384 G 026857); Harman River, 4r38'54"S 145°20'26"E, 380 m, 2 Feb 2015, L.H. Cave 2577 (HO 576894); 

Murchison Highway near Mountain Creek, 41°47'S 145°34'E, 400 m, 18 Mar 2008, /. Jarman (HO 572107); 
West Coast, Zeehan, Grubb’s Tramway, 41°53'S 145°22'E, 18 Oct 1893, W.A. Weymouth 485 (HO 87674); South 
West, Wanderer River, c. 0.5 km from mouth, 42°43'S 145°27'E, 20 m, 8 Mar 1985, A. Moscal 10066A (HO 

577128); On wood, Grubb’s Tramway, Zeehan, West Coast, 41°53'S 145°22'E, 18 Oct 1893, W.A. Weymouth 171 
(HO 85956); East Coast, Orielton Rivulet, 12 kmNNW of Sorell,42°40'S 147°3TE, 11 Sep 1988, A. Moscal 16521 
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(HO 577034); Harman River, Meredith Range Regional Reserve, 41°38'54"S 145°20'26"E, 380 m, 2 Feb 2015, 
L.H. Cave 2577 (HO 576894); South West, Port Davy, 1 mile east of Melaleuca Lagoon, head of Melaleuca Inlet, 
43°24'S 146°09'E, 6 m, 12 Mar 1954, M, Davis 1217i (MEL 1035158); Port Davey, Southwest National Park, 
43°25'S 146°10'E, 1960,D. Martin (HO 305615); Deadmans Bay,43°32'S 146°30'E, 15 m,21 Jan 1987,A. Moscal 
14263 (HO 113075, CANB 781853); ibid, A. Moscal 14267 (HO 123073 CANB 781959); New Zealand: Rakiura 
(Stewart Island): Rakiura National Park, Mt Rocky summit area, 530 m, 46°51.7'S 167°56.8'E, 26 Feb 2003, 
/./. Engel 24335, M.J. von Konrat & J.E. Braggins (F); Rakiura Ecological Region, Anglem Ecological District, 
Rocky Mountain, 9 Apr 2001,46°52'S 167°57'E, 545 m, 9 Apr 2001, M.A.M. Renner 147 (AK 255189); Stewart 

Island, L. Cockayne 8286 as R deltoidea (AK 18663, G 001174). 

Plagiochila fasciculata Lindenb., Species Hepaticarum 1: 7 (1839) 

Basionym: Jungermannia fasciculata (Lindenb.) Hook.f. & Taylor, London Journal of Botany 3: 371 (1844) 

Type citation: In nova Hollandia a Erazero inventa asservatur in herbario cl. Hookeri, qui specimina 
communicavit. 

Type: Australia, ex herb, auctoris, ex herb. Stephani (isotype/fde So (2001): G 00064442!) 

Epitype (designated here): Australia, New South Wales, Central Tablelands, Blue Mountains National Park, 
Dantes Glen walking track. Fairy Falls, 32°42'46"S 150°25'27"E, 650 m, 17 Dec 2013, M.A.M. Renner 6801 
(NSW 900149). 

=Plagiochila aculeata (Hook.f. & Taylor) Taylor Sc Hook.f. ex Gottsche, Lindenb. & Nees Synopsis Hepaticarum 
5: 627(1847) 

Basionym: Jungermannia aculeata Hook.f. et Taylor, London Journal of Botany 3: 578 (1844) 

Type citation: Van Diemens Land. 

Type: Van Diemens Land, 1840,/.D. Hooker, (lectotype designated here: FH 002841221). 

=Plagiochila fasciculata YdiV.fraseri Gottsche, Fragmenta Phytographiae Australiae 11, suppl. 4: 54 (1880) 

Type citation: Australia, N.S.Wales, leg. Fraser & leg. Cunningham; Grampians, Wilhelmi, Apollo Bay, Sources 
of River Yarra, leg. Ferd. v. Muller. 

Type: Sources of the Yarra, E. von Muller (syntype: MEL10394291) 

=Plagiochila fasciculata var. muelleriana Gottsche, Linnaea 28: 547 (1856) [1857] 

Type citation: Habitat var. f in truncis putrescentibus valium umbrosarum tracius Dandenon-Range, (ubi male 
et female mense Januario 1853 lecta est, no. 7.) apud Melbourne, et in Sealers Cove (n. 162). 

Type: Australia, Victoria, Eastern Highlands, Dandenong Ranges, Jan 1853, [E Mueller] no. 7 (lectotype 
designated here: MEL 10394331); Wilsons Promentory, Sealers Cove, 1854, E von Muller 162 (residual syntype: 
MEL 1039432!) 

=Plagiochila fasciculata var. labillardieriana Gottsche, Linnaea 28: 547 (1856) [1857] 

Type citation: Labillardiere, in Herbario Webbianao e Terra van Diemen 

Type: n.v. 

=Plagiochila rossii Steph., Journal and Proceedings of the Royal Society of New South Wales 48:1300 (1914) 

Type citation: Australia, N. S. Wales (The Jungle, Blackheath): Watts, 1035. 

Type: Australia, New South Wales, The Jungle, Blackheath, on face of boulder, 7 Jan 1911, W.W. Watts 810 ex 
herb. Watts 1035, (holotype: G 00121213!) 

=Plagiochila victoriae Steph., Journal and Proceedings of the Royal Society of New South Wales 48:131 (1914) 

Type citation: Australia, Victoria (Lome: leg Miss E. L. Watts) Hb. Watts, 910. 

Type; Australia, Victoria, Lome, Dec l908,Ethel Watts, herb. Watts 910 (lectotype designated here: G 00121214! 
isolectotype: MEL 1039489!) 

Notes: Engel and Merrill (2010a) did not include the statement ‘designated here in their lectotypification of 
P aculeata on FH 00284122, as required by the code for lectotypifications after 1 January 2001 (Article 7.10 
of Melbourne code. Article 7.11 of Shenzen code). Syntypes of Jungermannia aculeata bear the inscription 
‘Taylor mss’ and the name Jungermannia aculeata. The lectotype of P aculeata is male, and has 2 to 4 teeth 
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on the male bract lobes. The leaf apex is truncate and toothed, and the teeth on the postical leaf margin 
are relatively large though variable in size, the interior margin is often without teeth, and the specimen has 
Frullania-type vegetative branches. 

Etymology: fascicled, reference unclear. 

Description: Plants with pinnately branched leafy shoots arising from a basal creeping stolon; stolons arising 
from other stolons by lateral-intercalary branching; forming turfs; mid-green to brown-green, shoot systems 

to 100 mm long and 30 mm wide, dimorphic; primary shoots 2.5-4 mm wide, branches arising by Frullania- 
type and lateral-intercalary branches. Stems without paraphyllia, lamellae or paraphyses; stem reddish-brown, 
in primary shoots to 450 pm diameter, transversely elliptic, surfaces apparently smooth, irregular; cortical cells 
in 3 to 5 layers, cortical cell walls strongly and continuously thickened, reddish-brown fading to yellow on the 
innermost cortical cell walls, outer layer and free external wall thickened to same degree as inner cortical cell 
layers, all cortical cells smaller than medulla cells; medulla cell walls beneath with walls thickened but tapering, 
other walls without trigones. Rhizoids scattered, on stolons arising from the lateral merophytes at the base of 
leaves and from the ventral merophyte row. Leaves within stolon sector reduced, entire, remote to contiguous. 
Leaves on primary shoots contiguous to imbricate, succubously inserted and orientated, triangular ovate, 
1600-2870 pm long x 1220-2330 pm wide, dorsal margin straight to shallowly arched, ventral margin curved 
in outer half and ampliate at base, apex and ventral margins bearing 13-23 triangular teeth, teeth one to four 
cells broad at base, sometimes two or three teeth at the apex slightly larger, dorsal margin entire; leaves on 
secondary shoots 1120-2475 pm long x 790-1615 pm wide; leaf insertion J-shaped, recurved at ventral end, 
decurrent dorsally, attaining dorsal stem midline, not attaining the ventral stem midline, leaving two or more 
cortical cell rows leaf-free. Marginal leaf cells quadrate to short rectangular, 7-13 pm long x 5-14 pm wide, 
long axis parallel or perpendicular to leaf margin, walls with bulging trigones often confluent, walls often more 
or less continuously thickened; medial leaf cells isodiametric to ovoid, 14-26 pm long x 10-19 pm wide, walls 
unpigmented, with large bulging trigones, medial thickenings absent; cells in leaf base oblong, 30-58 pm long 
X 14-21 pm wide walls with bulging to nodulose trigones, medial thickening present, smaller than trigones, 
trigones not confluent. Cell surfaces smooth. Oil-bodies 3 or 4 per cell, hyaline, homogeneous or with two 
or three transverse bars, smooth. Underleaves present, vestigial, triangular or filiform. Asexual reproduction 
absent. 

Dioicous. Androecia intercalary on shoots that continue vegetative growth produced singly, pairs or fascicles of 
three, branching within male branches by Frullania-type branching, lateral- and ventral-intercalary branches 
not associated with male branches; bracts in 5-20 pairs, imbricate, closely packed, bract-lobe reduced and 
smaller than adjacent leaves, margin with acute apex and obscure teeth, lobule epistatic lobes on basal bracts 
with a single oblique lamella that is fused with the lobule of the preceding bract on the same side of the 
shoot, antheridia not seen; stem among bracts smooth. Gynoecia at apices of shoots; bracts oblong-ovate, 
larger than subtending leaves; dorsal margin plane or inrolled, ventral margin ampliate; dorsal, ventral, and 
apical margins all with scattered long triangular teeth; bract cells as for leaf cells; cell surfaces smooth; female 
bracteole absent. Subfloral innovations produced by lateral-intercalary branching from between the female 
bracts with or without fertilisation. Perianth obovate, to 3000 pm long and 2000 pm wide at mouth, keels 
unwinged; laterally compressed but with an inflated base, lateral walls plane; labia rounded, with around 10-15 
dentate-lacerate teeth. Figs 23,24. 

Recognition: Plagiochila fasciculata can be recognized by the combination of pinnate shoot systems with 
Frullania-type vegetative branching, stolons originating by lateral-intercalary branching, the deltoid leaves 
with an obscurely truncate apex, and up to 24 triangular teeth distributed around the apex and along the 
ventral margin; male plants have dentate bract lobes, bracts bearing a dorsal lamella particularly the first bracts 
produced within a male branch, and male branches often produced in threes at the apex of a shoot comprising 
an intercalary androecium and two androecia on Frullania-type branches; female plants have perianths whose 
labia are armed by sharp triangular-lacerate teeth. 

Plagiochila fasciculata could be confused with P strombifolia, but P strombifolia does not have pinnate shoot 
systems, and vegetative branches arise by lateral-intercalary mode only. Plagiochila strombifolia leaves have 
margins armed with several spinose-ciliate teeth, rather than sharp triangular teeth; and male plants of 
P strombifolia have entire androecial bract lobes. 

Plagiochila fasciculata could be confused with P deltoidea, but P deltoidea has stolons arising by ventral- 
intercalary branching, and vegetative branching of lateral-intercalary mode only. Male plants of P deltoidea 

have entire androecial bract lobes. 
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Fig 23. Plagiochila fasciculata primary shoot leaves, from JA. Curnow 2141 (CANB 8807469), CANB 8915211, 
H. Streimann 58820 (CANB 9802491), JA. Curnow 4176 & H. Streimann (CANB 9501564), H. Streimann 58825 
(CANB 9802496), and MAM. Renner 6848 (NSW 900152). 

Plagiochila fasciculata could be confused with P. subfasciculata, but P. subfasciculata has narrower, triangular- 
ovate leaves, that are not as closely spaced on primary shoots, and which inroll along both dorsal and ventral 
margins when dry The best way to appreciate the differences in leaf shape and dentition between P fasciculata 
and P. subfasciculata is to compare the leaf outlines in Figs 23 and 24 with Fig. 25. 

Distribution and Ecology: Plagiochila fasciculata is widespread and common in south east Australia from the 
Macpherson Ranges on the New South Wales-Queensland border south to the Otway Ranges in Victorias south 
west, and in Tasmania. Throughout this range Plagiochila fasciculata inhabits rainforests and occasionally wet 
sclerophyll forests, usually in association with permanent watercourses where it is typically a lithophyte on 
bedrock and large boulders, or terrestrial on streambanks, but may occasionally be corticolous on tree trunks 
within riparian forest or on decaying tree trunks fallen into the streambed. In the Blue Mountains west of 
Sydney, Plagiochila fasciculata is a common riparian lithophyte on sandstone, whereas in north eastern New 
South Wales it occupies the same microsites but on rhyolite and other igneous rocks. 
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Fig 24. Plagiochila fasciculata secondary shoot leaves, from JA. Curnow 2141 (CANB 8807469), JA. Curnow 4176 & 
H. Streimann (CANB 9501564), MAM. Renner 6800 (NSW), M.A.M. Renner 6848 (NSW 900152), and H. Streimann 
42679 (CANB 8915211). 

In New Zealand Plagiochila fasciculata is apparently not common, I have seen no specimens from the North 
Island, and only a handful of specimens from the South Island, where it has been collected in similar microsites 
to those inhabited in Australia. Collections from Otago grew on rock under overhang of vegetation and on 
streambanks. All North Island specimens identified as P. fasciculata I examined proved to be P. subfasciculata. 
However, I have not examined specimens from two collections with regionally significant collections, F and 
CHR, and it may be that P fasciculata is more widespread in the lower North Island and the South Island than 
the small list of specimens examined indicates. 

Representative specimens examined: Australia: Queensland: Moreton, Lamington National Park, 
Macpherson Range, Canungra Creek west branch, upstream from Picnic Rock, 28°14'42" 159°09'13"E, 840 m, 
7 Mar 2014, MA.M. Renner 6842 &A.E. Orme (NSW 859320); Moreton, Lamington National Park, Macpherson 
Range, west of Toolona Lookout, 28°15'37"S 153°10'19"L, 1176 m, 6 Mar 2014, M.A.M. Renner 6824 & A.E. 

Orme (NSW 870747); Moreton, Coomera River catchment, MacPherson Range, O’Reillys track to Bithongabel, 
28°15'28"S 153°09'46"L, 1111 m, 5 Mar 2014, M.A.M. Renner 6810 & A.E. Orme (NSW 850852); Moreton, 

Coomera River catchment, MacPherson Range, Lamington National Park, O’Reillys, track to Bithongabel, 
28°15'43"S 153nO'll"E, 1186 m, 5 Mar 2014, M.A.M. Renner 6811 & A.E. Orme (NSW 850853); New South 

Wales: North Coast, Tweed Range, Border Ranges National Park, Brindle Creek, crossing of Helmholtzia 
Loop track, 28°22'45"S 153°04T8"L, 750 m, 3 Sep 2013, M.A.M. Renner 6771 (NSW 978730); Pinnacle Hill, 
Border Ranges National Park, 22 km NE of Kyogle, 28°25'S 153°07'E, 910 m, 24 Apr 1998, H. Streimann 
61245 (CANB 9910863.1); Tweed Range, Border Ranges National Park, Bar Mountain Loop track, 28°27'37"S 
153°07T2"E, 2 Sep 2012, M.A.M. Renner 6758 (NSW 978717); Weeping Rocks, New England National Park, 
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72 km E of Armidale, 30°30'S 152°24'E, 1400 m, 5 Apr 1991, H. Streimann 47674 (CANB 9107719); Track to 
Wrights Lookout, New England National Park, 72 km E of Armidale, 30°3TS 152°24'E, 1000 m, 5 Apr 1991, 
H. Streimann 47856 (CANB 9107902); Moppy Lookout, Northern Tablelands, Barrington Tops State Eorest, 
40 km WNW of Gloucester, 3r53'S 15r32'E, 1200 m, 26 Apr 1990, H. Streimann 44457 (CANB9008881); 
Jerusalem Creek Falls, Chichester State Forest, 19 km NNE of Dungog, 32°15'S 151°44'E, 350 m, 27 Aug 1987, 
H. Streimann 38243 (CANB 9006252); Central Tablelands: Blue Mountains National Park, Blackheath, Grand 
Canyon, between ascent to Evans Lookout and Beauchamp Falls, 33°39'S 150°19'E, 700 m, 12 Apr 2014, M.A.M. 
Renner 6848 (NSW 900152); South Coast, SE side of Mt Dromedary summit, along Rainforest Track, 13 km 
SW of Narcooma, 36°18'S 150°02'E, 21 Aug 1984, K.R. Thiele 783 (MEL 2341298); Beehive Falls, Beehive 
Creek, Coopracambra National Park, 26 km NNE of Cann River Township, 37°20'S 149°13'E, 320 m, 3 May 

1992, H. Streimann 49561 (CANB 9216583); Victoria: Victoria, Gippsland, prope Rosedale, corticola. Topic 
1889 comm. Schiffner (F! as R deltoidea van pachydictyon Herzog); Raymond Falls, Snowy River National 
Park, 28 km NW of Orbost, 37°29'S 148°18'E, 200 m, 18 Apr 1991, J.A. Curnow 4176 & H. Streimann (CANB 
9501564); Otway State Forest, 13 km NNW of Apollo Bay, Beauchamp Reserve, 38°39'S 143°36'E, 460 m, 4 Dec 
1996, H. Streimann 58820 (CANB 9802491); ibid, H. Streimann 58825 (CANB 9802496); Otway State Forest, 
12 km NW of Apollo Bay, 38°40'S 143°34'E, 260 m, 4 Dec 1996, H. Streimann 58768 (CANB 9802439); 30 km 
NE of Orbost, Arte River, 37°35'S 148°46'E, 280 m, 14 Feb 1990, H. Streimann 43785 (CANB 9007700); Binns 
Road, 8 km WNW of Apollo Bay, 38°45'S 143°35'E, 320 m, 29 Jun 1989, H. Streimann 42679 (CANB 8915211); 
Dandenong Ranges, Sherbrook Creek in Monbulk State Forest, 1.5 km W of Kallista, 37°53'S 145°2TE, 8 Aug 
1984, K.R. Thiele 757 (MEL 2352960); Grampians, Castle Rock, 37°13'S 142°28'E, 11 Dec 1966,/.H. Willis s.n. 
(MEL 1004677); Eastern Highlands, Yarra Ranges National Park, Marysville Woods Point Road, Cumberland 
Scenic Reserve, walking track from Cambarville picnic area to crossing of Cumberland creek (along The Big 
Tree), 900 m, 37°33'S 145°53'E, 24 Jun 2001, iV. Klazenga 5849 & V. Stajsic (MEL 2114288). Tasmania: Flinders 
Island, c. 320 metres at 39 degrees N of E of the summit of Big Badger Hill, 3.5 metres N of the bed of the 
major mapped gully, 40°02T5"S 148°0T21"E, 240 m, 5 Aug 2004,/.S. Whinray B1877 (MEL 2209256); Flinders 
Island, 630 m at 4.5 degrees W of S of the summit of Walkers Hill, 40°03'47"S 148°04'47"E, 300 m, 5 May 
2001, /.S. Whinray 1291 (MEL 2238068); Van Diemens Land, in woods, Jun 1844, J.D. Hooker (EH 00284123); 
Van Diemens Land, Gunn, apparently communicated via Dr R.K. Greville, 1 Mar 1843 (EH 00284118); Van 
Diemens Land, 1832, Gunn, (EH 00284124); Turua Beach, Deadmans Bay, 43°32'S 146°3TE, 2 m, 21 Jan 1987, 
A. Moscal 14255 (CANB 781957); Great Western Tiers, track to Westmoreland Falls, 24.5 km SW of Deloraine, 
41°37'S 146°23’E, 500 m, 27 Nov 1988, J.A. Curnow 2141 (CANB 8807469); near Liffey Bluff, 22.5 km, SSE of 
Deloraine, 41°43'S 146°43'E, 1150 m, 30 Apr 1992,/.A. Curnow 4551 (CANB 9504733); Mt Wellington, South 

Trig Direttissimo, 42°55'S 147°14'E, 12 Apr 1982, A. V Ratkowsky H1766 (HO 304335); Mt Wellington, Organ 
Pipes Track, 42°54'S 147°14'E, 21 Apr 1982, A. V Ratkowsky H1765 (HO 304340); Sumac Road, South Arthur 
Road area, 41°10'S 145°03'E, 7 Feb 1979, C. Turnbull herb. Ratkowsky H1591 (HO 304313); Mt Eliza, below 
summit rocks, 42°58'S 146°25'E, 17Apr 1982, A.V. Ratkowsky H1768 (HO 66965). New Zealand: South Island: 
Nelson Province, Paparoa Range, upper slopes of north side of Tiropahi River, 41°57'S 171°24'E, 130-170 m, 
7 Feb 1983, /./. Engel 19235 (F 1141623); Westland Province, Gillespies Beach Road, 12 km west of Fox Glacier, 
43°25'S 169°55'E, 175 m, 24 Dec 1983,/. Child H4846 (F 1088121); Otago Province, Morrisons Creek, north of 
Dunedin, 45°5TS 170°30'E, 330 m, 12 Dec 1982, /./. Engel 17693 (F 1141628); South Otago, Purakaunui Falls, 
46°3lT4"S 169°33'51"E, 18 Sep 1971, G.M. Taylor (AK 316656); Southland Province, Waikaia, Heriot Road, 
45°44'S 168°51'E, 200 m, 6 Dec 1981,/. Child H3954 (F 1087590). 

Representatative misidentified specimens 

Plagiochila conturbata 

Mt Bellenden Ker, south peak, 23 km SSE of Gordonvale, 1550 m, 17°18'S 145°52'E, 3 Mar 1983, H. Streimann 
27379 (CANB 8305344). 

Plagiochila subfasciculata Colenso, Transactions and Proceedings of the New Zealand Institute 20:247 
(1888) 

Type citation: On logs and trunks of trees, wet woods near Danneverke, County of Waipawa; 1887: W.C. 

Type: New Zealand, North Is., Waipawa Co., near Dannevirke, Wood Creek, 10 Feb 1887, Colenso a. 1343 
(lectotype designated by Bonner (1962): G 00128909!; isolectotypes: BM! NY WELTld). 

Epitype (designated here): New Zealand, North Island, Waitakere Ecological District, Spragg Bush, Turanga 
Road end, near small stream, 36°54'S 174°33'E, 320 m, 29 Sep 2005, J.E. Braggins 05/059 (AK 293730). 

=Plagiochila berggreniana Colenso, Transactions and Proceedings of the New Zealand Institute 21: 52 (1889) 

Type citation: On trees, woods south of Dannevirke, County of Waipawa; 1888: W.C. 
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Type: New Zealand, Colenso a.l332 (lectotype designated by Bonner (1962) G 00115841!; isolectotypes: BM 
WELTId) 

=Plagiochila reischeckiana Steph., Bulletin de I’Herbier Boissier, sen 2, 3: 331 (1903) = Species Hepaticarum 2: 

315 (1903) 

Type citation: New Zealand (Reischeck) 

Type: New Zealand, Reischeck 2 ex herb. Jack (lectotype designated by Bonner (1962): G 0069852!) 

Notes: Plagiochila berggreniana Colenso is a large plant with remote-contiguous leaves on primary shoots with 
teeth continuous round the postical margin, and two larger teeth at the lobe apex. On secondary and tertiary 
shoots the leaves are smaller, more obovate, and have a narrow insertion bounded by inrolled antical and 
postical leaf margins. Frullania-type vegetative branching is common in the type, and stolons arise by lateral- 
intercalary branching, though these may originate very very close to the ventral merophyte. 

The type of P reischeckiana agrees with P berggreniana. Plagiochila reischeckiana was listed as a synonym 
of P intertexta in So (2001), and a synonym of Plagiochila sinclairii by Inoue Sc Schuster (1971). Engel and 
Merrill (2010a) placed P reischeckiana in synonymy of P subflabellata Colenso, which is itself a synonym of 
P trispicata as discussed below. 

Etymology: below P fasciculata, probably referencing the many similarities these two species share. 

Description: Plants with pinnately branched leafy shoots arising from a basal creeping stolon; stolons arising 
from other stolons by lateral-intercalary branching; forming turfs; mid-green, shoot systems to 100 mm long 

and 30 mm wide, dimorphic; primary shoots 2.5-4 mm wide, branches arising by Frullania-type and lateral- 
intercalary branches. Stems without paraphyllia, lamellae or paraphyses; stem reddish-brown, in primary 
shoots to 450 pm diameter, transversely elliptic, surfaces apparently smooth, irregular; cortical cells in 3 
to 5 layers, cortical cell walls strongly and continuously thickened, reddish-brown fading to yellow on the 
innermost cortical cell walls, outer layer and free external wall thickened to same degree as inner cortical cell 
layers, all cortical cells smaller than medulla cells; medulla cell walls beneath with walls thickened but tapering, 
other walls without trigones. Rhizoids scattered, on stolons arising from the lateral merophytes at the base of 
leaves and from the ventral merophyte row. Leaves within stolon sector reduced, entire, remote to contiguous. 
Leaves on primary shoots contiguous, succubously inserted and orientated, triangular-oblong to more or less 
elliptic, 1550-2450 pm long x 950-1575 pm wide, dorsal margin straight to shallowly arched, apex truncate, 
ventral margin straight in outer half and ampliate at base or continuously curved in more elliptic leaves, apex 
and ventral margins bearing 3-16 triangular teeth, teeth one to four cells broad at base, dorsal margin entire 
usually two teeth at the apex prominent, inner quarter of ventral margin at base of ampliate portion usually 
entire; leaves on secondary shoots elliptic to asymmetrically elliptic-ovate 1200-1750 pm long x 550-900 
pm wide, margins bearing 4-9 teeth; leaf insertion J-shaped, recurved at ventral end, decurrent dorsally, 
attaining dorsal stem midline, not attaining the ventral stem midline, leaving two or more cortical cell rows 
leaf-free. Marginal leaf cells quadrate to short rectangular, 9-15 pm long x 7-12 pm wide, long axis parallel to 
leaf margin, walls with bulging and confluent trigones, external and internal walls more or less continuously 
thickened; medial leaf cells isodiametric to ovoid, 11-28 pm long x 11-21 pm wide, walls unpigmented, with 
angular bulging trigones, medial thickenings rare; cells in leaf base oblong, 20-39 pm long x 14-21 pm wide 
walls with bulging trigones, medial thickening present, trigones not confluent. Cell surfaces smooth. Oil- 
bodies 4-6 per cell, homogeneous, ovoid, hyaline, 10-12 by 6-7 pm ijide notes on specimen AK 293730). 
Underleaves present, vestigial, triangular or filiform. Asexual reproduction absent. 

Dioicous. Androecia intercalary on shoots that continue vegetative growth produced singly, pairs or more 
commonly fascicles of three, branching within male branches by Frullania-type branching, lateral- and 
ventral-intercalary branches not associated with male branches; bracts in 5-13 pairs, imbricate, closely packed, 
bract-lobe reduced and smaller than adjacent leaves, margin with acute apex and 2-5 teeth, lobule epistatic 
lobes on basal bracts with a single oblique lamella that is fused with the lobule of the preceding bract on 
the same side of the shoot, antheridia not seen; stem among bracts smooth. Gynoecia at apices of shoots; 
bracts oblong-ovate, to 2600 pm long, larger than subtending leaves; dorsal margin recurved, ventral margin 
ampliate; dorsal margin entire, apex and ventral margins with triangular acuminate teeth; bract cells as for 
leaf cells; cell surfaces smooth; female bracteole absent. Subfloral innovations produced by lateral-intercalary 
branching from between the female bracts with or without fertilisation. Perianth obovate, to 2000 pm long and 

1600 pm wide at mouth, keels unwinged; laterally compressed but with an inflated base, lateral walls plane; 
labia rounded, with laciniate-dentate teeth. Fig. 25. 
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Plagiochila subfasciculata 

Fig 25. Plagiochila subfasciculata leaves, from H. Streimann 55832 (CANB 9514159), JJ. Engel 22604 (F 1141589), 
JJ. Engel 20862 (F 1141137), JJ. Engel 22661 (F 1141192), J.E. Braggins 05/059 (AK 293730), J.E. Braggins 05/116C 
(AK 297119), PJ. de Lange 9994 & MAM. Renner (AK 327798), and EA. Brown 00/35 & AJ. Leishman (NSW 
444725). 

Notes: Application of the name Plagiochila baileyana has been associated with confusion that warrants 
examination and explanation. Stephani (1903) described Plagiochila baileyana from collections made by RM. 
Bailey at Palm Camp (see Dowe and Broughton 2007) during the Bellenden Ker expedition in 1889. Bailey 

collected at least two species of Plagiochila at this location, P. baileyana and P. conturbata Steph., the latter 
is common in tropical montane forests throughout the Wet Tropics Bioregion. Both species were evidently 
included in the original material of Plagiochila baileyana, and unfortunately this admixture is not now evenly 
distributed among contemporary specimens derived from that original gathering. While the type specimen in 
Stephani s herbarium in Geneve comprises two shoot systems that agree with Stephani s protologue, a presumed 
duplicate of the type in NY contains P conturbata alone. The lack of admixture in this specimen does not 
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immediately hint at the mismatch between the plant contained in the specimen, and the plant described by 
Stephani, however heterogeneity in the composition of the original material and uneven distribution of these 
components among specimens derived from the original gathering are the genesis of confusion associated 
with the application of the name Plagiochila baileyana, initiated by Inoue and Schuster (1971) and perpetuated 
until application of the name R bailey ana was clarified by Engel and Merrill (2010). 

Plagiochila baileyana is now understood to be a species endemic to the Wet Tropics of north-east Queensland, 
and though similar to P gigantea, is distinct from it. How then, did Inoue and Schuster (1971) come to use 
the name P baileyana for plants of wide distribution in southern temperate Australia and New Zealand? One 
explanation is that Inoue and Schuster (1971) made three errors of interpretation when they applied the name 
P baileyana to Tasmanian and New Zealand plants. Firstly, Inoue and Schuster (1971) did not examine the full 
suite of original material of P baileyana, and so overlooked the fact that the original material was mixed. They 

did not examine the specimen in G inadvertently designated as the lectotype of P baileyana by Bonner (1962). 
Secondly, they failed to effectively assess the specimen held by NY against the protologue. Thirdly, they failed 
to appreciate the significance of subtle morphological differences between the NY specimen and plants from 
Tasmania and New Zealand. 

The first error is surprising, but in their revision of Plagiochila was not unique to P baileyana, see for example 
their typification of P deltoidea as discussed above where Inoue and Schuster (1971) apparently did not seek 
original material from the describing author’s own herbarium. The second error is equally surprising, because 
although Stephani’s descriptions have a reputation for being usually little informative, without mention of 
important diagnostic characters, and often contain errors’ (Gradstein 2006 p. 560) Stephani’s P. baileyana 
protologue contains detail of several distinctive characters all of which conflict with plants attributed to that 
species by Inoue and Schuster (1971) in particular: 

1) Stems: ad 7 cm... geniculatim et alterne flexuosis (zigzag)’ [stems to 7 cm... geniculate and alternately 
flexuose (zigzag)] 

2) leaves: omnia ex angusta basi elliptica [all elliptic from a narrow base] 

3) leaf margins: ‘dentibus majusculis ubique subaequalibus numerosis’ [teeth almost equal everywhere 
numerous] 

4) marginal cells: maxime incrassates, lumine cellularum saepe obliterato’ [maximally incrassate, cell lumen 
often obliterated] 

These four characters are at such variance with the NY specimen that a mismatch between the description 

and the NY specimen considered as the type should really have been perceived by Inoue and Schuster (1971). 
All the characters above are, by contrast, compatible with the lectotype in Geneva, and are characteristic of 
P baileyana as we know it from more recent collections. That the specimen of P baileyana examined by Inoue 
and Schuster (1971) held in NY, although bearing the same collection details as the holotype of P baileyana in 
G, does not contain the same plant was missed. The illustration of the type of P baileyana in Inoue and Schuster 
(1971 Fig. 61: 2, 3, 5) shows the characteristic leaf shape and dentition of P conturbata Steph., specifically the 
triangular ovate leaf shape, with a long shallowly curved dorsal margin extending to near a vertex with the 

ventral margin, the lack of teeth on the dorsal margin, the shallow ampliation at the leaf base, and the few 
(8 and 9 illustrated) sharp, relatively evenly sized teeth. 

The third error committed by Inoue and Schuster (1971) was one of application. Having fixed the identity 
of P. baileyana on a Queensland endemic now known as P conturbata Steph., they proceeded to apply this 
name to plants from Southern Temperate Australasia. This led to inevitable difficulties, as southern temperate 
plants do not match those from Queensland exactly, but differ in details of leaf size, shape and dentition, 
and may explain why Inoue and Schuster (1971) applied of the name P baileyana to plants now attributed 
to three different species, namely P fasciculata, P incurvicolla, and P. subfasciculata. The characters used to 
circumscribe P baileyana employed by Inoue and Schuster (1971) encompass all three species: 

1) broadly ovate to somewhat asymmetrically quadrate-ovate leaves with moderately to strongly ampliate 
postical bases. 

2) leaves varying from as long as to slightly longer than broad or very occasionally slightly wider than long 

3) 8-9 strong, occasionally 20-29, irregular, rather coarse, broad-based teeth, with two of the apical ones 
sometimes stronger and occasionally feebly lobe-like. 

4) basal leaf cells moderately elongated, usually twice as long as broad or little more, with very strong 
trigones 
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5) very frequent terminal Frullania-type branching 

6) gynoecia and androecia both usually clustered near shoot apices. 

Inoue and Schuster (1971) identified subtle differences among specimens attributed to their R bailey ana, 
including plant size, frequency and distribution of Frullania-type branching, and leaf marginal teeth (stronger’ 
in New Zealand plants). However: ‘these minor differences seem of slight taxonomic value in this variable 
complex’ (Inoue and Schuster 1971 p. 177). 

Comments on recognition and variation of R bailey ana by Inoue and Schuster (1971) are consistent with this 
broad circumscription. They note that R baileyana ‘is more likely to be confused with R deltoidea complex 
than with the R fasciculata-incurvicolla complex’ (p. 177) and their illustrations in Figs 62 and 63, derive from 
the inclusion of Rfasciculata within their concept of R baileyana. Their illustration of leaves in Fig. 62 (4, 6) 

and comment that R. baileyana is a variable plant with respect to vigour, within which ‘small phases occur 
that are found procumbent on moist cliff faces... that are only 2-3.5(4) cm long x 2.9-3.8 mm wide, and are 
quite sparingly branched, chiefly with intercalary branches from older shoot sectors, but occasionally with a 
few terminal branches from the apices of mature shoot sectors’ derive from the inclusion of R incurvicolla. 
Inoue and Schuster (1971)’s Figure 64, and 65:1 are from a plant of R subfasciculata, illustrating well its 
remote narrow-deltoid leaves and are evidence that R subfasciculata was also included within their concept 
of R baileyana. They also attributed a couple of Australian plants of Rfasciculata to R. baileyana. As another 
twist to this misinterpretation, while most of the plants associated with R. baileyana by Inoue and Schuster 
(1971) were Rfasciculata, their concept of Rfasciculata was also based on a mixture of R. subfasciculata and 
R. fasciculata. All three of their illustrations of R. fasciculata (Figs 64-66) are of R. subfasciculata, and this in 
combination with an emphasis on characters distinctive of R. subfasciculata in their recognition section, may 
have contributed to propagating the confusion between Rfasciculata and R. subfasciculata. 

Engel and Merrill (2010a) concluded that Rlagiochila aculeata (Hook.f. & Taylor) Gottsche, Lindenb. &: Nees 
whose type specimen was collected in Tasmania by J.D. Hooker, was the same as ‘the rather common and 
widely-distributed New Zealand species treated as R. baileyana Steph. by Inoue and Schuster (1971) and Inoue 
(1986)’ (Engel and Merrill 2010a p. 502). However, the type of R. aculeata is a better match with Rlagiochila 
fasciculata in its leaf dentition, the spacing of the leaves, and the presence of a broad ampliate leaf base 
on primary shoot leaves, besides which R. subfasciculata is not known from Tasmania. The statement that 
R. aculeata is widespread in Australia and New Zealand, and the attribution of R. subfasciculata to synonymy of 
R. aculeata both suggest that Rfasciculata and R. subfasciculata were subsumed within the circumscription of 
this species by Engel and Merrill (2010a). 

Engel and Merrill (2010a) introduced an additional complication when they reinstated R. subflabellata from 
synonymy of R. fasciculata, where it had been placed by Stephani (1892), Inoue and Schuster (1971), and 
So (2001), describing Rlagiochila subflabellata as ‘a distinctive species differing from R. fasciculata in several 
important respects.... primarily in the form of the leaves on the main shoot, which are “sub-trapeziform” 
(Colenso 1888) in outline, with straight, “cilio-serrate” ventral margins aligned at 90° to the stem. The overall 
aspect is that of a gracile R. obscura (p. 503). As described, the perianths were strongly keeled both dorsally and 
ventrally, and distinctly peduncled, and the male bracts were not lamellate or fused with the preceding bract, 

as is the case in Rfasciculata. 

I too have contributed to this confusion. In Renner et al. (2017a, c) I incorrectly applied the name Rlagiochila 
subflabellata to plants that are actually R. subfasciculata. At that time I had not seen the type of R. subflabellata, 
and was applying the name based on my interpretation of Engel and Merrill’s (2010) treatment of Rlagiochila 
subflabellata, in particular the implied affinities with Rfasciculata and description of tightly revolute leaves in 
dried plants. However, time spent learning the plants pays dividends and has convinced me of my error, which 
I first realized when it became apparent that my application of the name R. subflabellata was inconsistent with 
Engel and Merrill (2010a) in that males of my plants were lamellate, as in Rfasciculata, rather than elamellate 
as reported for R. subflabellata. Secondly, inspection of digital images on Te Papa’s website suggested, in lieu 
of my study of the Rlagiochila arbuscula complex (Renner et al. 2018), that leaf spacing, shape and dentition 
in the types of both Rlagiochila heterophylla and Rlagiochila subflabellata were consistent with the type of 
Rlagiochila trispicata, hence Engel and Merrill’s allusion to the similarity between R. trispicata (as R. arbuscula) 
and R. subflabellata, and Colenso’s description of ‘peduncled’ perianths for the latter. So, while Engel and 
Merrill (2010a) correctly excised R. subflabellata from synonymy of Rfasciculata they did not fully appreciate 
the affinities between it and R. trispicata. In this I have perhaps been fortunate, as I was for a time convinced 
that a gracile plant from coastal forest at Maunganui Bluff in western Northland belonged to a species distinct 
from R. trispicata, yet it nested among other individuals of that species in my molecular phylogeny (Renner 
et al. 2017a), suggesting morphological differences represented infra-specific variation only. In my treatment 
both R. heterophylla Colenso and R. subflabellata are treated as synonyms of R. trispicata, below. 
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Recognition: Plagiochila subfasciculata can be recognised as a member of the R fasciculata complex by 
the combination of Frullania-type vegetative branching, lateral-intercalary stolon origin, lamellate male 

bract lobules whose lamellae are fused with the preceding bract, and homogeneous oil-bodies. Within the 
P. fasciculata complex P subfasciculata can be recognized by its leaf shape and spacing. On primary shoots of 
P subfasciculata the leaves are remote to contiguous and have at best a weakly ampliate base such that the leaf 
length is longer than its breadth, where length is measured parallel to the leaf antical margin, and breadth is 
measured perpendicular to the length, the interior leaf margin is often entire. On primary shoots of Plagiochila 
fasciculata the leaves are contiguous to imbricate and have an ampliate base such that the leaf length and 
breadth measured as above are roughly equal. The leaves of P incurvicolla are contiguous on primary shoots, 
though may spread to remote in conditions of abundant moisture and shade, they are broadly ovate with the 
apex and postical margin armed by a few conspicuous spinose teeth. On secondary shoots of P subfasciculata 
the leaves are slightly obovate, and have around 10 teeth around the apex and on the ventral margin, the leaf 
base is not ampliate. In P fasciculata secondary shoot leaves are ovate, similar to the primary shoot leaves, and 
bear anywhere up to 18 teeth. 

Distribution and Ecology: Plagiochila subfasciculata occurs on Lord Howe Island, and New Zealand where it 
is widely distributed in forested habitats of the North Island and the north west of the South Island. Plagiochila 
subfasciculata is an epiphyte or lithophyte, or occasionally an inhabitant of exposed soil. In the North Island 
some of the forests it inhabits are susceptible to intermittent summer drought, so P subfasciculata may be 
found close to or within waterways on boulders, bedrock, and stream banks. In cool hyperhumid forests 
P subfasciculata may grow as an epiphyte on tree trunks, and does not appear to exhibit forest-type or host 
species preference, having been collected in forests as diverse as mixed podocarp-broadleaf forest with Agathis 
and Laurelia, and wind-pruned scrubs of Melicytus ramiflorus, Coprosma grandiflora, and Olearia rani. 

Representative specimens examined: Australia: Lord Howe Island: 1882, A.C. de la Camara (MEL 1039449); 
Goathouse Cave, 3r33’50"S 159°05'15"E, 420 m, 7 Feb 1995, H. Streimann 55832 (CANB 9514159); ibid, H. 
Streimann 55882 (CANB 9514209); Mount Gower, northern reaches of summit, 31°35'00"S 159°04'55"E, 820 
m, 10 Jun 2000, E.A. Brown 00/35 & A.J. Leishman (NSW 444725); Top of Mount Gower, 31°35'S 159°04'E, 
8 Sep 1963, A.C. Beauglehole 73063 (MEL 1041574); Lord Howe Island, without further data (MEL 1039451). 
New Zealand: North Island: North Auckland Province, Radar Bush, WSW of Cape Reinga, S of Mt Te Paki, 
34°28'S 172°46'E, 100 m, 6 Feb 1995,/./. Engel 20862 (F 1141137); Te Paki, Radar Bush, Upper Waitiki Stream, 

34°28’07"S 173°51'23"E, 100 m, 19 Sep 2011,P/. de Lange 9994 &M.A.M. Renner (AK 327798); North Auckland 
Province, Waima Forest, Hauturu Highpoint track, in vicinity of Hauturu Trig off Waiotemarama track, 
35°31'S 173°28'E, 650-680 m, 23 Feb 1997, // Engel 22604 (F 1141589); North Auckland Province, Waipoua 
Forest, Waikohatu Stream at Waikohatu Kauri Bridge, 35°38'S 173°33'E, 290 m, 24 Feb 1997, // Engel 22661 
(F 1141192); Waipoua Forest, track to Te Matua Ngahere, 35°36'S 173°31'E, 340 m, 22 Feb 1997,// Engel 22557 
(F 1141144); NE Waitakere Ranges, Spraggs Bush, 360 m, 36°54'S 174°33'E, 7 Feb 1997, //. Engel 22174 (F 
1141650); ibid, // Engel 22185 (F); Waitakere Ranges, Spraggs Bush, 320 m, 29 Sep 2005,/E. Braggins 05/059 
(AK 293730); South Auckland Province: Coromandel State Forest Park, summit of Table Mountain, 37°03'S 
175°40'E, 835 m, 14 Feb 1997, /./ Engel 22355 (F 1141685); Kaimai-Mamaku Forest Park, Kaimai Range, 
Aongatete River, upstream from intersection of North-South track and river, 37°41'S 175°54'E, 425 m, 7 Feb 

2003,// Engel 23639, M.J. von Konrat & J.E. Braggins (F C0311971F); Kaimai Range, Kaimai-Mamaku Forest 
Park, near crest and headwaters of Wairere Falls, 37°44'02"S 175°52'48"E, 405 m, 8 Feb 2006, /./. Engel 26697 
(F C0311975F); Tararua Range, South Manawatu Gorge, Sledge Track, Kahuterawa, 40°28'36"S 175°37'04"E, 
170 m, 12 Dec 2005, J.E. Braggins 05/116C (AK 297119); South Island: North-West Nelson Ecological Region, 
Wakamarama Ecological District, Mt Burnett, west of and below 4WD track to south summit (The Three 
Sisters), between junction with road up and last bend, 40°38'36"S 172°38T0"E, 590 m, 30 Nov 1995, J.E. 
Braggins 95/695D (AK 286012); Nelson Province, Paparoa National Park, Bullock Creek Road, along Bullock 

Creek, 42°06'S 17r23'E,25 m,23 Feb 1995, J.J. Engel 21601 (F 1141142). 

Plagiochila annotina Lindenb., Species Hepaticarum 1: 34 (1839) 

Type citation: in sinu Dusky Bay dicto Novae Zeelandiae unde retulit Menziesius anno 1791. Specimen benevole 
communicavit cl. Hookerus. 

Type: n.v. 

Jungermannia annotina Menzies ex Hook., Musci Exotici 1: 90 (1818) nom. inval. 

Type citation: Dusky Bay, 1791, leg. D. Menzies. 

Etymology: of the preceding or previous year, reference obscure. 
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Fig 26. Plagiochila annotina leaves, from J.E. Braggins 04/055D (AK 290979), J.E. Braggins 061089 (AK 303109), and 
JJ. Engel 21731 (F 1141204). 

Description: Plants with irregularly branched leafy shoots arising from a basal creeping stolon; stolons arising 
from other stolons and from leafy shoots by lateral-intercalary branching; forming turfs; shoot systems to 

80 mm long, monomorphic; primary shoots 3-6.5 mm wide, branches arising by lateral-intercalary branches, 
Frullania-type and ventral-intercalary vegetative branching absent. Stems without paraphyllia, lamellae 
or paraphyses; stem reddish-brown, in primary shoots to 600 pm diameter, transversely elliptic, surfaces 
apparently smooth; cortical cells in 3 or 4 layers, cortical cell walls strongly and continuously thickened, outer 
layer and free external wall thickened to same degree as inner cortical cell layers, all cortical cells smaller than 
medulla cells; medulla cell yellow-pigmented, walls without trigones. Rhizoids scattered, on stolons arising 
from the lateral merophytes at the base of leaves and from the ventral merophyte row. Leaves within stolon 
sector reduced, entire, remote to contiguous. Leaves imbricate, succubously inserted and orientated, triangular 
ovate to narrow triangular ovate, 1900-3660 pm long x 1310-2550 pm wide, dorsal margin straight to 
shallowly arched, inrolled, ventral margin straight in outer half and ampliate at base, apex narrowly rounded, 
all margins bearing 18-46 spinose teeth, teeth two cells broad at base, uniseriate above, teeth on ventral margin 
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longer than those on dorsal margin, longest on ampliate base; leaf insertion J-shaped, recurved at ventral end, 
decurrent dorsally, attaining dorsal stem midline, not attaining the ventral stem midline, leaving two or more 
cortical cell rows leaf-free. Marginal leaf cells quadrate to short rectangular, long axis parallel or perpendicular 
to leaf margin, walls with bulging trigones but not continuously thickened; medial leaf cells isodiametric to 
ovoid, 24-46 pm long x 20-33 pm wide, walls unpigmented, with bulging trigones, medial thickenings absent; 
cells in leaf base polyhedral, 40-60 pm long x 33-42 pm wide walls with bulging to nodulose trigones, medial 
thickening absent, trigones not confluent. Cell surfaces smooth. Oil-bodies 4-8 per cell, hyaline, granular 
botryoidal. Underleaves absent. Asexual reproduction absent. 

Dioicous. Androecia intercalary on shoots that continue vegetative growth produced singly, branching within 
male branches uncommon, by lateral-intercalary branching, Frullania-type and ventral-intercalary branches 

not associated with male branches; bracts in 5-40 pairs, imbricate, closely packed, bract-lobe reduced and 

smaller than adjacent leaves, margin toothed, epistatic, antheridia 2-3 per bract, stalk biseriate; stem among 
bracts smooth. Gynoecia at apices of shoots; bracts oblong-ovate, 3000-4000 pm long and 1800-3000 pm 
wide, larger than subtending leaves; dorsal margin plane or inrolled, ventral margin ampliate; dorsal, ventral, 
and apical margins all with spinose teeth; bract cells as for leaf cells; cell surfaces smooth; female bracteole 
absent. Subfloral innovations produced by lateral-intercalary branching from between the female bracts, a 
single innovation without fertilisation or two with fertilisation. Perianth oblong, 3700-4500 pm long and 

700-1600 pm wide at mouth, dorsal keels with a low spinose dentate wing; laterally compressed but with an 
inflated base, lateral walls plane; labia rounded, each with around 20-25 spinose teeth. Fig. 26. 

Recognition: Plagiochila annotina can be recognized by the robust, sparingly branched shoots with densely 
imbricate, succubously orientated, triangular leaves bearing sharp triangular to spinose teeth on all margins, 
including the dorsal margin (Fig. 26). The perianths have paraphyllia and winged keels. The male branches are 
intercalary, serial, and have leaf-like toothed male bracts. 

Plagiochila annotina could be confused with P kirkii but has spreading (not ventrally secund) triangular-ovate 

(not narrow triangular and weakly falcate) leaves with straight (not curved) teeth on the ampliate postical 
margin and is golden-brown (not fuscous). 

Plagiochila annotina could be confused with P haylisii but has triangular-ovate (not rotund-ovate) leaves with 
numerous teeth on all margins (not a few teeth at the base of the dorsal margin, two apical teeth, and no of 
a few scattered teeth on the ventral margin) and vegetative branching exclusively by lateral-intercalary mode 
(not mixed lateral-intercalary and Frullania-type). 

Distribution and Ecology: Plagiochila annotina is endemic to New Zealand, where it occurs from Northland 
to Rakiura in cool hyperhumid forests. Plagiochila annotina is an epiphyte on tree trunks and branches, and 
forms dense tall turfs, often on the trunks of large canopy trees including for example on Beilschmiedia and 
Weinmannia in mixed broadleaf forest; on Nothofagus menziesii in mixed Nothofagus-podocsLrp forest; and on 
the base of Dacrycarpus dacrydioides trunk in Kahikatea forest. Plagiochila annotina may also grow on fallen 
corticated logs, and on roots on the forest floor. Plagiochila annotina has been recorded from Australia, but all 
reports are based on misidentifications of other species. 

Representative specimens examined: New Zealand: North Island: North Auckland Province, Mangamuka 
Walkway, Maungataniwha Range ESE of Kaitaia, saddle on SHI, 35°12'S 173°27'E, 390 m, 8 Feb 1995, /./. 
Engel 20962 (F 1141203); Western Northland Ecological Region, Maungataniwha Ecological District, Puketi 
Forest, Waihoanga Gorge, Kauri Walkway, on banks of Waihoanga Stream, 35°15T3"S 173°44'51"E, 250 m, 
20 Mar 2006, J.E. Braggins 06/089 (AK 303109); Omahuta State Forest, 35n2'02"S 173°37'53"E, 160 m, 22 Oct 
1980, J.E. Braggins (AK 326436); Waipoua Forest, track to Yakkas Kauri, 35°37'S 173°32'E, 300 m, 25 Nov 
1994, J.E. Braggins 94/204 (AK 257208); Little Barrier Island (Hauturu), just past summit of Kiriraukawa, 
36°12'00"S 175°05'00"E, 690 m, 26 Jan 1980, J.E. Braggins 80/805d & J.E. Beever (AK 312442); Coromandel 
Peninsula, Tairua Ecological District, Kaitarakihi Track, 37°09'S 175°40'E, 31 Jan 1987, J.E. Braggins 87/011 
(AK 259062); Waikato, Kawhia, Lake Koraha, 38°09'34"S 174°55'21"E, 210 m, 28 Oct 1989, J.E. Braggins 89/94 
(AK 316641); Pureora State Forest, Waipapa Ecological Area, 38°27'27"S 175°33'40"E, 565 m, 26 Jan 1982, J.E. 
Braggins 35h (AK 321111); Wellington District, Tararua Range, Puffer track, to Smiths Creek track, 41°04'S 
175°14'E, Nov 1981, T. Moss (AK 316649); Wellington District, Akatarawa, ridge above Waterfall Creek, 
40°57'36"S 175°06'42"E, 9 Dec 1984, J.E. Braggins 84/443 (AK 316850); South Island: Richmond Ecological 
Region, Pelorus Ecological District, Brown River Reserve on SH6 north of Rai Valley township, 41°12'37"S 
173°34'46"E, 60 m, 28 Oct 2004, J.E. Braggins 04/055D (AK 290979); Westland Province, Ship Creek, 14.5 km 

N of Haast River, 43°46'S 169°10'E, 1 m, 26 Eeb 1995, /./. Engel 21731 (F 1141204); South Westland, Lake Ellery, 
44°05'S 168°43'E, 60 m, 12 Dec 1981,/. Child H4591 (E 1088378); Rakiura (Stewart Island): 1909, L. Cockayne 
8226 (AK 18667); Anglem Ecological District, Freshwater Valley, 500 m along track to Rocky Mountain from 
junction with track to North Arm, 46°52'S 167°56'E, 80 m, 9 Apr 2001, M.A.M.Renner 137 (AK 255216) 
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Representative misidentified specimens 

Plagiochila baylisii 

Tasmania: Mt. Wellington, L. Rodway 56a (HO 87713); Deadmans Bay, 43°32'S 146°30'E, 15 m, 21 Jan 1987, 
A. Moscal 14287 (HO 123072); East Coast, Orielton Rivulet, 12 km NNW of Sorell, 42°40'S 147°31'E, 11 Sep 
1988, A. Moscal 16521 (HO 577034). 

Plagiochila kirkii 

New Zealand, North Island, Western Northland Ecological Region, eastern edge of Waipoua Eorest, Mataraua 
Plateau west of Waoku Road, 35°38'S 173°39'E, 480 m, 24 Apr 2003, J.E. Braggins 03/127 (AK 360297); ibid, 
Mataraua Plateau, Toronui Stream headwaters, 35°38'S 173°38'E, 450 m, 10 Nov 2001, M.A.M. Renner 253c, 
C.D. Kilgour & J. Lux (AK 282337); Rangitoto Island, near base of cone, 36°48'S 174°5TE, Jul 1971,/.E. Braggins 
(AK 316784); Coromandel Peninsula, Whitianga-Coromandel Road, Waiau River, 36°50'S 175°33'E, 28 Jan 
1973, J.E. Braggins s.n. (AK 316594). 

Plagiochila retrospectans 

Tasmania, East Coast, Plummers Creek State Forest, 43°07'S 147°47'E, 250-300 m, 30 Dec 1998, A. Moscal 
30231 (HO 577035). 

Plagiochila stromhifolia Taylor ex Lehm., Novarum et Minus Cognitarum Stirpium Pugillus 8: 5 
(1844) 

Type citation: Habitat in Terro van Diemen, ubi legit cel. Gunn. (Hb. Greville et Tayl.) 

Type: Leg. Gunn hb Greville & Taylor (lectotype designated by Bonner (1962): G; (?)isolectotype: herb. 
Lehmannianum, no. 83^, S) 

=Jungermannia stromhifolia Hook.f. & Taylor, London Journal of Botany 3: 578 (1844) 

Type citation: Van Diemens Land. 

Type: Tasmania, ex Macquaries River, 1836, R. Ball (syntype: EH 00458022!); Leg. Gunn hb Greville & Taylor 
(syntypes: G, S) 

=Plagiochila kingiana Gottsche, Annales des Sciences Naturelles; Botanique, ser. 4,8: 323 (1857) 

Type citation: Habitat in Novae Hollandiae insula King, ubi sterilis et cum peridoniis, a cel. Guichenot lecta est. 
{Herb. Mus. Paris, no. 22). 

Type: Australia: King Island, Guichenot (holotype: P; isotypes: G! BM!) 

=Plagiochila neohoweana Pearson, University of California Publications in Botany 10: 315 (1923) 

Type citation: None provided. 

Type: Tasmania, Mt Wellington, December 1886, Bastow 530 (lectotype designated here: MANCH!) 

=Plagiochila stuartiana Gottsche, Linnaea 28: 548 (1856) [1857] 

Type citation: in insula van Diemen a cel. C. Stuart lecta. 

Type: Tasmania, C. Stuart, olim P. stuartiana G ms, ex herb. Stephani (lectotype designated by Bonner (1962): 
ex herb. Melbourne G 026166! isolectotypes: ex herb. Gottsche, Mitten dedit G 00164987! MEL 1039248!) 

Notes: Plagiochila stromhifolia Taylor ex Lehm. and Jungermannia stromhifolia Hook.f. & Taylor have been 
thought based on the same specimen, but while the protologue of Plagiochila stromhifolia Taylor ex Lehm. 
identified a single gathering as the type, the protologue of Jungermannia stromhifolia Hook.f. & Taylor is less 
restrictive, stating ‘Hah. Van Diemens Land’. In Taylor’s herbarium at FH there is a specimen collected by 
R. Ball in 1836 from Macquaries River labelled 'Jungermannia stromhifolia Taylor mss’, that also bears a near 
verbatim copy of the Latin protologue of Jungermannia stromhifolia, in Taylor’s handwriting. It seems likely 
that this specimen is a syntype of Jungermannia stromhifolia Hook.f. & Taylor. Details of the perianth are 
missing from this handwritten description, and no perianths are present in the associated specimen, so either a 

duplicate piece bore perianths or the perianth description was taken from another of the specimens comprising 
the original material, possibly the specimen collected by Gunn. Interestingly, the specimen collected by R. Ball 
is Plagiochila fragmentissima, and the description of the obovate perianths with rounded labia bearing teeth 
in Hooker and Taylor’s protologue is compatible with P. fragmentissima, and arguably a better match with 
this species than with P. stromhifolia. However, I have not seen the Gunn collection identified as the type of 
Plagiochila stromhifolia Taylor ex Lehm. 
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Etymology: maybe meaning twisted leaf, but reference unclear. 

Description: Plants with irregularly branched leafy shoots arising from a basal creeping stolon; stolons 
arising from other stolons by lateral-intercalary branching; forming turfs; shoot systems to 70 mm long, 
monomorphic; primary shoots 3-6 mm wide, branches arising by lateral-intercalary branches, Frullania- 
type and ventral-intercalary vegetative branching absent. Stems without paraphyllia, lamellae or paraphyses; 
stem reddish-brown, in primary shoots to 500 pm diameter, transversely elliptic, surfaces apparently smooth; 
cortical cells in 3 or 4 layers, cortical cell walls strongly and continuously thickened, outer layer and free 
external wall thickened to same degree as inner cortical cell layers, all cortical cells smaller than medulla cells; 
medulla cell yellow-pigmented, walls with triangular trigones. Rhizoids scattered, on stolons arising from 
the lateral merophytes at the base of leaves and from the ventral merophyte row. Leaves within stolon sector 
reduced, entire, remote to contiguous. Leaves imbricate, succubously inserted and orientated, triangular ovate, 
1940-3250 pm long x 1350-2690 pm wide, dorsal margin straight to shallowly arched, inrolled, ventral margin 
shallowly curved in outer half and ampliate at base, apex rounded, all margins except basal half of the dorsal 
margin bearing 9-29 spinose-ciliate teeth, teeth two or three cells broad at base, uniseriate above, teeth on 
ventral margin longer than those on dorsal margin, longest on ampliate base; leaf insertion J-shaped, recurved 
at ventral end, decurrent dorsally, attaining dorsal stem midline, not attaining the ventral stem midline, leaving 
two or more cortical cell rows leaf-free. Marginal leaf cells quadrate to short rectangular, long axis parallel or 
perpendicular to leaf margin, walls with bulging to nodulose trigones but not continuously thickened; medial 
leaf cells isodiametric to ovoid, 25-46 pm long x 24-35 pm wide, walls unpigmented, with nodulose trigones, 
medial thickenings absent; cells in leaf base polyhedral, 45-64 pm long x 24-32 pm wide walls with bulging 
to nodulose trigones, medial thickening uncommon, trigones not confluent. Cell surfaces smooth. Oil-bodies 
4- 8 per cell, hyaline, homogenous or few segmented, smooth. Underleaves absent. Asexual reproduction 
absent. 

Dioicous. Androecia intercalary on shoots that continue vegetative growth, series of three or four at the apex 
of vegetative shoots, or in loose fascicles produced by lateral-intercalary or Frullania-type branching at the 
base of the leading male branch; ventral-intercalary branches not associated with male branches; bracts in 
5- 9 pairs, imbricate, closely packed, bract-lobe reduced and smaller than adjacent leaves, margin entire, or 
rarely with a few triangular teeth, epistatic, antheridia 1 or 2 per bract, stalk biseriate; stem among bracts 
smooth. Gynoecia at apices of shoots; bracts oblong-ovate, 3500 pm long and 2500 pm wide, larger than 
subtending leaves; dorsal margin plane or inrolled, ventral margin ampliate; outer half of dorsal, ventral, and 
apical margins all with spinose teeth, teeth more numerous and longer on the ventral margin; bract cells as 
for leaf cells; cell surfaces smooth; female bracteole absent. Subfloral innovations, if present, produced by 
lateral-intercalary branching from between the female bracts. Perianth campanulate, 3500-4100 pm long and 
2500-3300 pm wide at mouth, dorsal keel with a narrow wing; laterally compressed but with an inflated base, 
lateral walls plane; labia straight, each with around 20-25 spinose teeth. Fig. 27. 

Recognition: Plagiochila strombifolia can be recognized by the sparingly branched more or less monomorphic 
leaf shoots with imbricate leaves whose ampliate bases are also imbricate across the ventral stem midline, so 
obscuring the stem in ventral view, the apical and ventral leaf margins have evenly sized and spaced sharp 
spinose-triangular teeth while the dorsal margin is entire (Fig. 27); the teeth are relatively broad based, 
although they may end in 5-9 superimposed, elongate uniseriate cells’ (Inoue and Schuster 1971 p. 135); the 
male bracts are entire or nearly so. 

Plagiochila strombifolia could be confused with P deltoidea but has narrower teeth, triangular ovate leaves, and 
stolons originating by lateral-intercalary branching. 

Plagiochila strombifolia could be confused with P fasciculata but has vegetative branching almost exclusively 
by lateral-intercalary mode, triangular ovate leaves with a broad ampliate base that covers the stem in ventral 
view, and longer, narrower teeth on the leaf margins. 

Distribution and Ecology: Plagiochila strombifolia occurs in Australia from New England National Park in 
the Northern Tablelands of New South Wales south to the Otway Ranges in western Victoria, and in Tasmania. 
Plagiochila strombifolia also occurs in New Zealand, but is not as common there as in Tasmania. Plagiochila 
strombifolia may be a common component of epiphytic bryophyte communities, particularly in Tasmania and 
Victoria, and increases in abundance and frequency from north to south. At New England National Park and 
Werrikimbe National Park, near the northern limit of the species, P. strombifolia is rare, at the latter encountered 
once in eight hours of collecting, in a wet south-facing gully dominated by Nothofagus moorei over a dense 
stand of Dicksonia antarctica. Throughout its range P strombifolia can be found growing in forests containing 
Nothofagus species, including forests with Nothofagus dominated canopy, Nothofagus-Eucalyptus mixed 
forests, and forests with Nothofagus growing with other canopy dominant angiosperms including Elaeocarpus, 
ArthrotaxiSy and Atherosperma. It may also inhabit exotic plantation forests as an epiphyte on other indigenous 
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opportunists such as Acacia. In hyperhumid environments in Tasmania, Plagiochila strombifolia may grow as 
a lithophyte, and it may also grow on corticated logs on the forest floor. 

Fig 27. Plagiochila strombifolia leaves, from M.A.M. Renner 5860 (NSW 898641), K.R. Thiele 1058 (MEL 2339210), 
A. Moscal 17090 (HO 577111), and JA. Curnow 4492 (CANB 9504674). 

Representative specimens examined: Australia: New South Wales: Northern Tablelands: Track to Wrights 
Lookout, New England National Park, 72 km E of Armidale, 30°3TS 152°24'E, 1000 m, 5 Apr 1991, H. 
Streimann 47876 (CANB 9107922); Barrington Tops National Park, Dilgry River, Devils Hole, 31°54'58"S 
151°28'54"E, 1408 m, 15 Dec 2011, M.A.M. Renner 5860 (NSW 898641); Victoria: Roger River, Waratah 

Road, Snow River National Park, 31 km SE of Bendoc, 37°17'S 148°34'E, 700 m, 18 Apr 1991, /.A. Curnow 
4153 & H. Streimann (CANB 9501541); Coast Range Road, Errinundra National Park, 18 km SSE of Bendoc, 
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37°17'S 148°58'E, 920 m, 12 Feb 1990, H. Streimann 43616 (CANB 9007597); Eastern Highlands, Yarra Ranges 
National Park, Marysville Woods Point Road, Cumberland Scenic Reserve, walking track from Cambarville 
picnic area to crossing of Cumberland Creek, 37°33'S 145°53'E, 900 m, 24 Jun 2001, N. Klazenga & V. Stajsic 
5846 (MEL 2114285); Tarra National Park, 27 km S of Traralgon, 38°27'S 146°32'E, 450 m, 14 Dec 1992, H. 
Streimann 50471 (CANB 9219468); Beauchamp Reserve, Otway State Forest, 13 km NNW of Apollo Bay, 
38°39'S 143°36'E, 460 m, 4 Dec 1996, H. Streimann 58818 (CANB 9802489); Hopetoun Falls, Otway State 
Forest, 12 km NW of Apollo Bay, 38°40’S 143°34'E, 260 m, 4 Dec 1996, H. Streimann 58774 (CANB 9802445); 
East Gippsland, Errinundra Valley Road, 500 m, 37°21'40"S 148°51'52"E, 3 Dec 1999, N. Klazenga 5250 
(MEL 2075708); East Gippsland, Errinundra Plateau, Errinundra Road 1km from Gunmark Road, 1160 m, 
37°17'S 148°52'E, 21 Sep 1985, K.R. Thiele 1058 (MEL 2339210); Tasmania: Flinders Island, Darling Range, 
40°04'S 148°06'E, 335 m, 9 Oct 1995, A. Moscal 27588 (HO 577446); Van Diemens Land, La Billardier, ex 
Hooker’s Herb., ex herb. Taylor as Plagiochila aculeata (EH 00284120); North West, 6 km east of Scheffield, 
corner of Bridle and Beulah Roads, 41°24'S 146°24'E, 180 m, 12 Jan 1987, A. Moscal 28800 (HO 577420); 
West Coast, Pieman River, Pieman River State Reserve, 41°39'S 145°04'E, 40 m, 10 Feb 1995, A. Moscal 26710 
(HO 576899); Corrina Road, 2k SW of Waratah, 41°28'S 145°31'E, 600 m, 12 May 1997, H. Streimann 59690 
(CANB 9803373); New road from Daisy Dell to Murchison Highway, 17 kmW of Daisy Dell, 41 °32'S 145°51'E, 
950 m, 22 Apr 1992, /.A. Curnow 4310 (CANB 9503011); Cradle Mountain, dlMl'S 145°57'E, Jan 1914, L. 

Rodway (HO 87655); Central Highlands, Liffey Bluff, 41°43'S 146°46'E, 1120 m, 20 Apr 1989, A. Moscal 17618 
(HO 577476); Little Fisher River, 41°45'S 146°20'E, 880 m, 5 Nov 1991,/. Jarman (HO 46846); Williamsford- 
Montezuma Falls track, 7 km SW of Roseberry, 41°48'S 145°30'E, 500 m, 9 May 1997, H. Streimann 59563 
(CANB 9803242); Great Northern Creek, North East Dundas Tramway, 41°50'S 145°28'E, 350 m, 4 Dec 1981, 

A.E. Orchard 5673 (HO 306503); Central Highlands, 1 km north of Gunns Lake, 41°53'S 146°58'E, 1920 m, 
2 Mar 1989, A. Moscal 17090 (HO 577111); Gordon River, opposite Little Eagle Creek, 25 km from mouth of 
river in Macquarie Harbour, 42°28'20"S 145°40'30"E, 2 m, 25 Feb 1989, J.R. Croft 10377 & M.M. Richardson 
(CANB 8904602); South West Region: Spero River, 0.5 km from mouth, 42°36'S 145°20'E, 3 m, 20 Jan 1984, 

A.M. Buchanan 2710 (HO 99552, MEL 2277130); East Coast, Sandspit River, 8.5 km WNW of Cape Bernier, 
42°42'S 147°50'E, 180 m, 30 Oct 1988, A. Moscal 16654 (HO 577487); East Coast, Sandspit River Forest Reserve 
42°42'S 147°50'E, 200 m, 7 Jun 2000, A. Moscal 31048 (HO 577143); 400 m from the Gap, Florentine Valley, 
42°42'37"S 146°28'38"E, 550 m, 29 Apr 1999, L. Cave & SJ. Jarman 162 (HO); South West, Marriotts Falls State 
Reserve, 42°43'S 146°40'E, 280 m, 23 May 1992, A. Moscal 23864 (HO 301791); Junction of the Florentine 
Road and Whytes Road, 8 km W of Maydena, 42°44'S 146°33'E, 240 m, 26 Apr 1992, /.A. Curnow 4476 (CANB 
9503774); Timbs Track, 27 km WSW of Maydena, 42°49'S 146°19'E, 350 m, 27 Apr 1992, /.A. Curnow 4492 

(CANB 9504674); ibid, /.A. Curnow 4512 & H. Lepp (CANB 9504694); Tasmania, Oldfield (G 026169); Mt 
Wellington, Deep Creek Track, on rock, 23 Jan 1899, W.A. Weymouth 543 ex herb. Levier as Plagiochila 
deltoidea (G 026165); 5-Road, near the Gordon Road, 42°44'S 146°25'E, 440 m, 11 May 1992, J. Jarman (HO 
46850); Mt Wellington, Snake Plains track, 42°57'S 147°13'E, 300 m, 2 Jan 1894, W.A. Weymouth 127 (HO 
85845); Central Highlands, Liffey River, 41°43'S 146°44'E, 800 m, 19 Apr 1989, A. Moscal 17553 (HO 133332); 
Mt Victoria, Una forest, 41°21'S 147°48'E, c.700 m, 8 Nov 1913, W.A. Weymouth 1562 (HO 87670); Forestier 
Peninsula, Wellard Rivulet, 42°56'S 147°52'E, 6 Feb 1899, W.A. Weymouth 832 (HO 87680); West Coast, West 
Strahan, Macquarie Harbour, 42°09'S 145°19'E, 21 Oct 1893, W.A. Weymouth 176 (HO 87678); Deep Creek 
Track [=Long Creek], 42°36'S 147°14'E, 23 Jan 1899, W.A. Weymouth 543 (HO 87673); St Crispins 42°56'S 
147°13'E, 24 Jan 1899, W.A. Weymouth 547 (HO 87675); East Coast, The Glen, St Marys Pass, on Dicksonia, 
900 ft, 23 Nov 1911, WA. Weymouth (HO); South West, Deadmans Bay, 43°32'S 146°30'E, 5 m, 17 Jan 1987, 
A. Moscal 15538 (HO 577115); South West, Huon River, 1 km SW of Scotts Peak Dam, 43°02'S 146°17'E, 
320 m, 18 Feb 1996, A. Moscal 28197F (HO 577431); Celery Tops Islands, Bathurst Harbour, Island 4, on north 
coast of Island, 43°22'S 146°09'E, 13 Apr 1978, Charles Turnbull (HO 304556); New Zealand: North Island: 
Northland, Maungataniwha Range, Mangamuka Walkway from saddle on State Highway 1, 35°12'S 173°27'E, 
390 m, 8 Feb 1995,/./. Engel 20953 (F 1141333); South Island: Nina Valley Track, 23 km SE of Springs Junction, 
42°48'S 172°23'E, 710 m, 3 Feb 1993, H. Streimann 51223 (CANB 9306673); Bush on slopes of Mt Winterslow 
(Canterbury) 27 May 1906, T. WN. Beckett 426 ex herb. Levier 5205 (G 001179); Lake Wakatipu, 25 mile creek, 
1907, /. Nicklejohn (? spelling), ex herb. Rev. D. Gillies (G 001183); South Westland, Haast Pass summit, start 
of track to Davis Flat, east side of road, 44°05'S 169°22'E, 560 m, 7 Jan 1997, J.E. Braggins 03/255 (AK 360460). 

Plagiochila stephensoniana Mitt, in Hooker, Flora Novae Zelandiae 2: 133 (1854) 

Type citation: Northern and Middle Islands: ravines near Wellington, Stephenson. Thomsons Sound, Port 
Cooper, and Port Nicholson, Lyall. Ruahine mountains and East Coast, Colenso. 
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Type: New Zealand, 1843-1844, W. Stephenson No.2 (lectotype designated by Bonner (1962): G 00128833!); 
New Zealand, 1843-1844, W. Stephenson 12 (residual syntype: NY 012735911); New Zealand, 1843-1844, 
W. Stephenson s.n. (residual syntype: NY 12735901). 

=Plagiochila polycarpa Colenso, Transactions and Proceedings of the New Zealand Institute 19: 280 (1887) 

Type citation: In wet dark woods in deep gulleys between hills, growing luxuriantly and thickly in very large 
continuous patches of several feet, on rotten logs, roots and bases of trunks of large trees, completely covering 
them; near Norsewood, County of Waipawa; 1885-86: W.C. 

Type: New Zealand: near Norsewood, County of Waipawa, 1885-6: W.Colenso a. 1502 (WELT, BM! ex herb. 
KewG 00283134!) 

=Plagiochila subsimilis Colenso, Transactions and Proceedings of the New Zealand Institute 14: 340 (1882) 

Type citation: On standing (living) and fallen rotten trees, and on earth damp sides of watercourses, “Seventy- 
Mile Bush” forest, head of the Manawatu River, Hawke’s Bay; 1875-1881. 

Type: New Zealand: Seventy-Mile Bush’ forest, head of the Manawatu River, Hawke’s Bay, Colenso a. 1241 (BM! 
ex herb. Kew, G 00264822!) 

= Plagiochila obscura Colenso, Transactions and Proceedings of the New Zealand Institute 19: 281 (1887) 

Type citation: On decaying logs and branches, wet dark woods near Norsewood, County of Waipawa; 1886: 
WC. 

Type: New Zealand. ‘... near Dannevirke, County of Waipawa, 1886’, W. Colenso a. 1358 (lectotype designated 
here: WELT; isolectotypes: BM! ex herb. Kew G 00282165!) 

Notes: The type of P subsimilis is typical P stephensoniana, having large tripinnately branched shoots with 
Frullania-type vegetative branching, leaves with spinose dentate teeth on the margins and prominent at apex 
and base. 

Etymology: named for W. Stephenson (c. 1810-c. 1863) who collected bryophytes in the Wellington Region 
of New Zealand. 

Description: Plants with bipinnately branched leafy shoots arising from a basal creeping stolon; stolons arising 
from other stolons by lateral-intercalary branching; horizontally spreading or pendulous; shoot systems to 

300 mm long and 60 mm wide, trimorphic; primary shoots 7-9 mm wide, branches arising by Frullania-typc 
branching, lateral- and ventral-intercalary vegetative branching absent. Stems without paraphyllia, lamellae or 
paraphyses; reddish-brown, in primary shoots to 1100 pm diameter, transversely elliptic, surfaces apparently 
smooth; cortical cells in 3 to 5 layers, cortical cell walls strongly and continuously thickened, outer layer of 
cells slightly larger, but walls, including free external wall, thickened to same degree as inner cortical cell 

layers, all cortical cells smaller than medulla cells; medulla cell walls yellow-pigmented, walls with triangular 
trigones. Rhizoids scattered, on stolons arising from the lateral merophytes at the base of leaves and from the 
ventral merophyte row. Leaves within stolon sector reduced, entire, remote to contiguous. Leaves imbricate, 
succubously inserted and orientated, on primary shoots triangular-ovate, 2490-3820 pm long x 2250-3910 
pm wide, dorsal margin shallowly arched on basal half then shallowly curved on outer half, ventral margin 
straight in outer half and ampliate at base, apex broadly rounded, all margins except basal half of the dorsal 
margin bearing 17-31 triangular teeth, teeth two or three cells broad at base; leaves on secondary shoots 

triangular-ovate 2190-3380 pm long x 1770-2930 pm wide, dorsal margin shallowly arched or straight, ventral 
margin straight in outer half and ampliate at base, apex broadly rounded or truncate, apex and ventral margin 
bearing 13-30 triangular teeth; leaves on tertiary shoots oblong-ovate 1300-1600 pm long x 920-1120 pm 

wide, dorsal margin straight, ventral margin straight in outer half and curved at base, apex broadly rounded 
or truncate, apex and ventral margin bearing 9-18 triangular teeth; leaf insertion J-shaped, recurved at ventral 
end, decurrent dors ally, attaining dorsal stem midline, not attaining the ventral stem midline, leaving two 
or more cortical cell rows leaf-free. Marginal leaf cells quadrate to short rectangular, long axis parallel or 
perpendicular to leaf margin, walls with bulging to nodulose trigones but not continuously thickened; medial 
leaf cells isodiametric to ovoid, 23-36 pm long x 20-30 pm wide, walls unpigmented, with nodulose trigones, 
medial thickenings absent, cells in leaf base polyhedral, slightly elongated, 33-52 pm long x 15-28 pm wide 
walls with bulging to nodulose trigones, medial thickening absent or present on basal-most longitudinal 
walls, trigones not confluent. Cell surfaces smooth. Oil-bodies in median leaf cells 4-10 per cell, hyaline, 
homogenous or divided into a few coarse septa, smooth. Underleaves absent. Asexual reproduction absent. 
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Dioicous. Androecia intercalary on tertiary shoots that continue vegetative growth, in opposing pairs or in 
loose fascicles produced by Frullania-type branching at the base of the leading male branch; lateral-intercalary 
and ventral-intercalary branches not associated with male branches; bracts in 4-10 pairs, imbricate, closely 
packed, bract-lobe reduced and smaller than adjacent leaves, decreasing in stature along the male branch, 
margin with a few triangular teeth, epistatic, antheridia 1 or 2 per bract, stalk biseriate; stem among bracts 

smooth. Gynoecia at apices of short secondary or tertiary shoots; bracts widely ovate, 1800 pm long and wide; 
dorsal margin plane or inrolled, ventral margin ampliate; outer half of dorsal, ventral, and apical margins all 
with coarse triangular teeth; bract cells as for leaf cells; cell surfaces smooth; female bracteole absent. Subfloral 
innovations absent, or one produced by lateral-intercalary branching from between the female bracts in the 
absence of fertilization. Perianth oblong obovate, 2800-3000 pm long and 2000-2200 pm wide at mouth, 
dorsal and ventral keels unwinged; laterally compressed but with an inflated base, lateral walls plane; labia 
straight, dorsal and ventral ends laterally flexed in opposing directions, each with numerous ciliolate teeth. 
Fig. 28. 

Fig 28. Plagiochila stephensoniana leaves, all from J.E. Braggins 05/084 (AK 294765). 
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Recognition: Plagiochila stephensoniana is a distinctive plant that can be recognized by its combination of 
large size, pinnately branched shoot systems with secondary shoots arising by Frullania-type branching, 
leaves with numerous triangular teeth that are often curved close at leaf base, and perianths that are slightly 
contracted at mouth. Confusion is possible with three other large Plagiochila species, P rutlandii, P gigantea, 
and P trispicata. Plagiochila rutlandii differs from P. stephensoniana by the secondary shoots arising by lateral- 
intercalary branching and primary shoot leaves having entire margins except for a few small triangular teeth 

at the apex, while the secondary and tertiary shoot leaves bear spinose teeth. Plagiochila gigantea differs by the 
flabellate, rather than pinnate shoot form and leaves with numerous spinose teeth and presence of a border 
of thickened, golden pigmented, cell walls around the leaf margin. Plagiochila trispicata differs by the oblong- 
triangular primary-shoot leaves that have an obtuse apex and teeth usually distributed around the apex and on 
the ampliate basal margin, leaving the ventral margin entire. 

Distribution and Ecology: Plagiochila stephensoniana occurs in Tasmania and New Zealand. In Tasmania 
P stephensoniana is known from a few collections made in mixed cool hyper-humid forests dominated by 
Eucalyptus, Nothofagus, and Atherosperma at low elevation in the south-west. In New Zealand Plagiochila 
stephensoniana occurs from at least the Hauraki Gulf south to Otago, and east to the Chatham Islands, again 
in cool hyperhumid forests. At the northern end of this range P stephensoniana occurs in forests on higher 
peaks and ranges, as on Hauturu. Further south, the altitudinal range of P stephensoniana increases, possibly 
as the desiccation stress on forests is relaxed as summer temperatures decrease with increasing latitude, such 
that on the West Coast of the South Island P stephensoniana grows in forests close to sea level. Plagiochila 
stephensoniana occupies a range of microsites, and while it is often observed growing as an epiphyte on 
the trunks, usually the trunk base, of large canopy trees, including Beilschmiedia tawa, Podocarpus totara, 
Weinmannia racemosa and on larger shrubs including Coprosma grandiflora, it also grows as a lithophyte on 
large boulders within streams and on rocks on wet grounds. 

Representative specimens examined: Australia: Tasmania: South West, Wallaby Bay, Port Davey, 43°17'S 
145°57'E, 50 m, 10 Jan 1987, A. Moscal 13866E (HO 577419); South West, Deadmans Bay, 43°32'S 146°29'E, 
10 m, 20 Jan 1987, A. Moscal 15776 (HO 301785); New Zealand: North Island: Hauraki Gulf, Hauturu (Little 
Barrier) north ofWhekauwhekau, 36°12'S 175°06'E, 26 Jan 1980, J.E. Braggins 80/640 & J.E. Beever (AK 320986); 
Pureora State Forest, Waipapa Ecological Area, 38°27'27"S 175°33'40"E, 565 m, 26 Jan 1982, J.E. Braggins et al. 
34j (AK 321109); Central Plateau, Tongariro National Park, 26 November 2013, J.E. Braggins 13/279 (NSW); 
Manawatu Gorge Ecological Region, North Manawatu Gorge Ecological District, Totara Reserve Pohangina, 
Fern Walk, No 1 Line Road off Pohangina Valley East Road, 40°08'56"S 175°50'32"E, 480 m, 9 Dec 2005, J.E. 
Braggins 05/084 (AK 294765); South Island: Westland, Teremakau Valley, 7 Feb 1903, T.W.N. Beckett 353 
(BM); near Clifden, Dean Forest, at junction of loop track to Halls Totara, 45°5T59"S 167°38'08"E, 140 m, 

6 Dec 2010, L.H. Cave 1324 (HO 571522); South Otago, Purakaunui Falls, 46°31T4"S 169°33'51"E, 18 Sep 1971, 
G.M. Taylor (AK 316659); Chatham Islands: Rekohu (Chatham Island) Southern Tablelands, Lake Rakeinui, 
44°05'S 176°35'W, 240 m, 17 Sep 2007, PJ. de Lange CH1231 & PB. Heenan (AK 302649). 

Plagiochila aemula M.A.M.Renner sp. nov. 

Diagnosis: Plagiochila aemula is similar to Plagiochila arbuscula, in its large size, pinnate shoots, and bronze- 
green colour, but differs by its exclusively lateral-intercalary vegetative branching, leaves with teeth confined 
to the outer margins, and oblate male bract lobes whose margins bear 7-10 small triangular teeth distributed 
evenly around the margin. 

Type: Upper West Mulgrave River, below Bobbin Bobbin Falls, 17°22'S 145°46'E, 600 m, 3 Sep 2014, M.A.M. 

Renner 7334 & L.J. Gray (holotype: NSW 880509; isotypes: BRI, CANB). 

Etymology: aemula imitator, referencing the outward similarity to Plagiochila arbuscula. 

Description: Plants with irregularly pinnately branched leafy shoots arising from a basal creeping stolon; 
stolons arising from other stolons by lateral-intercalary branching; forming turfs; shoot systems to 70 mm 

long and 35 mm wide, dimorphic; primary shoots 3.5-5.5 mm wide, branches arising by lateral-intercalary 
branches, Frullania-type and ventral-intercalary vegetative branching absent. Stems without paraphyllia, 
lamellae or paraphyses; stem reddish-brown, in primary shoots to 400 pm diameter, transversely elliptic, 
surfaces apparently smooth; cortical cells in 3 or 4 layers, cortical cell walls strongly and continuously 
thickened, outer layer thickened to lesser degree than inner cortical cell layers, all cortical cells smaller than 
medulla cells; medulla cells not sharply distinct from cortical cells, outer medulla cells with continuously 
thickened walls, degree of thickening decreasing toward stem centre, yellow-pigmented, walls with faint 
trigones. Rhizoids scattered, on stolons arising from the lateral merophytes at the base of leaves and from the 
ventral merophyte row. Leaves within stolon sector reduced, entire, remote to contiguous. Leaves contiguous 
to imbricate, succubously inserted and orientated, triangular ovate to triangular oblong, 2050-3150 pm long 
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X 1100-2070 [iin wide, dorsal margin straight to shallowly arched, particularly toward base, apex broadly 
rounded, ventral margin straight in outer two thirds, weakly ampliate at base, apex and outer two thirds of 
ventral margin bearing 6-20 spinose-ciliate teeth, teeth two to four cells broad at base, uniseriate toward apex, 
apical cell slightly elongated; leaves on secondary shoots triangular-ovate to oblong ovate, 1640-2480 pm long 
X 870-1550 pm wide, dorsal margin shallowly arched or straight, apex rounded, ventral margin straight in 
outer two thirds and curved at base but not ampliate, apex and ventral margin bearing 8-18 triangular teeth; 
leaf insertion J-shaped, recurved at ventral end, decurrent dorsally, not attaining dorsal stem midline, not 
attaining the ventral stem midline, leaving two or more cortical cell rows leaf-free. Marginal leaf cells oblong, 
26-33 pm long x 10-21 pm long axis parallel to leaf margin, walls with bulging to nodulose trigones, free 
external wall continuously thickened; medial leaf cells isodiametric to ovoid, 18-36 pm long x 18-27 pm wide, 
walls unpigmented, with nodulose trigones, medial thickenings absent; cells in leaf base polyhedral, 27-41 
pm long X 15-21 pm wide walls with bulging to nodulose trigones, medial thickening uncommon, trigones 

not confluent. Cell surfaces smooth. Oil-bodies unknown. Underleaves absent. Asexual reproduction absent. 

Dioicous. Androecia intercalary on primary or secondary shoots that continue vegetative growth, singly or 
in pairs produced by Frullania-type branching at the base of the leading male branch; lateral- and ventral- 
intercalary branches not associated with male branches; bracts in 3-7 pairs, imbricate, closely packed, bract- 
lobe reduced and smaller than adjacent leaves, margin with 3-5 triangular teeth around the apex; bract-lobule 
entire or with one or two projections or small teeth, epistatic; antheridia 1 or 2 per bract, stalk biseriate; stem 
among bracts smooth. Gynoecia at apices of shoots; bracts triangular-ovate, 2600-3500 pm long and 1400- 
2400 pm wide, larger than subtending leaves; dorsal margin inrolled, ventral margin ampliate; apex and ventral 
margins with spinose dentate teeth, teeth unevenly sized, bract cells as for leaf cells; cell surfaces smooth; 
female bracteole absent. Two subfloral innovations, produced by lateral-intercalary branching from between 
the female bracts. Perianth campanulate, 2100-2300 pm long and 1500-2300 pm wide at mouth, dorsal and 
ventral keels unwinged; laterally compressed but with an inflated base, lateral walls plane; labia curved, with 
numerous long spinose teeth. Figs 29-32. 

Notes: I have been unable to match this species with any type material observed during the course of this 
revision. Given the distribution, and relative paucity of knowledge about this species in Australia, the usual 
caveats apply to the proposal of a new species, namely that it may yet be found outside of Australia, and may 
be represented in extra-territorial type material not examined during this study. A new species is proposed 
for this entity so that within an Australian context a single formal name is available for these plants whose 
meaning and application are fixed. Validly published names are readily reconciled and dealt with via proposal 
of formal synonymy, if this is found warranted sometime in the future. 

Recognition: Plagiochila aemula can be recognized by the combination of ovate leaves with triangular teeth 
distributed around the apex and the outer two thirds of the ventral margin, leaving the interior of the ampliate 
base entire, vegetative branching by lateral-intercalary mode only, the sparingly branched leafy shoots, and the 
fuscous coloration. Plagiochila aemula is similar to species of the Plagiochila arbuscula complex, but differs 
from all by its exclusively lateral-intercalary vegetative branching, primary shoot leaves with interior ampliate 

margin entire, and oblate male bract lobes whose margins bear 5-10 small triangular teeth distributed evenly 
around the margin. 

Plagiochila aemula differs from Pfusca by the distribution of leaf marginal teeth, in Pfusca the large triangular 
teeth are evenly spread around the apex and along the postical margin, whereas in P aemula there are no teeth 
on the ampliate margin. 

Distribution and Ecology: Plagiochila aemula is known only from the Wet Tropics of north east Queensland, 
where it has been collected at two sites on the western flank of Mount Bartle Frere, the highest peak in 
Queensland. At one site Plagiochila aemula was collected in upland microphyll-vine rainforest on face with 
NW aspect where it was a lithophyte on the sloping side of a granite boulder in dappled light. At the other site 
this species grew in complex notophyll-vine forest over basalt in a steep-sided gully with a NW aspect. Here 
Plagiochila aemula formed isolated patches on the trunks of large trees, and on coarse woody debris suspended 
over a stream. 

Specimens examined: Australia: Queensland: Cook, Wooroonooran National Park, Bartle Frere, track to 
summit from Gourka Road end, Mulgrave River catchment, 17°22'48"S 145°47T4"E, 1020 m, 30 Mar 2012, 
M.A.M. Renner 6406, E.A. Brown, & V.C. Unis (NSW 900037); Upper West Mulgrave River, below Bobbin 
Bobbin Falls, 17°22'S 145°46'E, 600 m, 3 Sep 2014, M.A.M. Renner 7331 & LJ. Gray (NSW 880506). 
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Fig 29. Plagiochila aemula. A: leafy shoots and basal stolons in dorsal view. B: primary shoot in ventral view. C: four 

teeth from the leaf margin. D: leaf marginal cells. E: leaf medial cells. F: leaf basal cells. G: dorsal sector of transverse 

stem section. All horn MAM.Renner 7334 & LJ. Gray (NSW 880509). 
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Fig 30. Plagiochila aemula. A: dorsal view of male branch. B: Two perianths in lateral view. C: dorsal view of male 

branch. E: four teeth from perianth mouth. F: perianth mouth. G: immature perianth in lateral view. H: four female bracts. 

All from MAM.Renner 7334 & LJ. Gray (NSW 880509). 
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Fig 31. Plagiochila aemula leaves, from MAM. Renner 7331 & LJ. Gray (NSW 880506) and MAM.Renner 7334 & 

LJ. Gray (NSW 880509). 
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Fig 32. Plagiochila aemula leaves, from MAM. Renner 7331 & LJ. Gray (NSW 880506) and MA.M.Renner 7334 & 

LJ. Gray {NSW 880509). 

Plagiochila arbuscula (Brid. ex Lehm. & Lindenb.) Lehm. & Lindenb., Species Hepaticarum 1: 
23 (1839) 

Basionym: Jungermannia arbuscula Brid. ex Lehm. et Lindenb., Novarum et Minus Cognitarum Stirpium 
Pugillus 4: 63 (1832) 

Type citation: Habitat in Java insula. Commerson. Specimina adsunt in Herbario Brideliano 

Type: Java, ex Herb. Bridel, Herbarium Lehmannianum, Commerson (S-B6394!d, S-B6395!d, S-B6396!d); 
(superceded neotype designated by Grolle & So 1998): Java. Prov. Preanger, in decliv. austral, montis 
Pangerango, in silvis primaevis supra Tjibodas ad arborum truncos, 21.4.1894, alt. 1540 m, Schijfner 667 (FH) 

=Plagiochila belangeriana Lindenb., Species Hepaticarum 2-4: 109 (1840) 

Type citation: Java, leg. Belangeriana n.v. 

Type: Java, Belanger ex herb. Bischerelle (G 00121311! ex herb. Sande Lacoste G 00121239! ex herb. Meissner 
G 00115478!) 
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=Plagiochila ferdinandi-muelleri Steph., Bulletin de I’Herbier Boissier, sen 2, 4: 777 (1904) = Species 
Hepaticarum 2: 455 (1904) 

Type citation: Australia, Queensland, (Ferd. von Muller). 

Type: Australia, Rockingham Bay, F. v. Muller (lectotype designated by Bonner (1962): G 00067844!) 

=Plagiochila australis Steph., Species Hepaticarum 6: 126 (1917) syn. nov. 

Type citation: Australia. Sydney. (Remy legit) 

Type: Australia, Vallerach, prope Sydney, 1905, G. Remy 192 ex herb. Laconture (lectotype designated by 
Bonner (1962): G 00069842!) 

=Plagiochila fuscorufa Steph., Species Hepaticarum 6:158 (1918) 

Type citation: Java. Tjibodas. (Fleischer legit). 

Type: Java. Tjibodas, Dec 1910, Fleischer legit. Tusco-rufa (G 0064084!) 

=Plagiochila plicatula Steph., Species Hepaticarum 6: 201 (1921) 

Type citation: Insulae Philippinae (Robinson legit). 

Type: Philippines, Luzon, Province of Laguna, Mt Banajao, 5-7 Mar 1910, C.B. Robinson ex Philippine Bureau 
of Science No. 9786 (G 00064085!) 

=Plagiochila belangeriana f. angustifolia Herzog, Annales Bryologici 5: 130 (1932) nom. inval. 

Type citation: Java, Hep. Select. & Grit. n.ll9 n.v. 

=Plagiochila bilabiata Herzog, Hedwigia 78: 227 (1938) 

Type citation: ‘Sumatra orientalis: Gouv. S.O.K., in monte Sibajak,... 1300m-1600m, leg. F. Verdoorn, IX 1930 
(n.74a &b)’ 

Type: n.v. 

Notes: I have some reservations about my interpretation of the type of Plagiochila australis and my attribution 
of it to synonymy of P arbuscula. It is possible that the plant in the type is actually Plagiochila alta, and this 
specimen from near Sydney’ represents an Australian occurrence for this Oceanian species, in an island of 
rainforest at a latitude consistent with its range across the Pacific, or the specimen does originate from an island 
in the western Pacific. At the time of my investigation of the type (2014) I did not appreciate the significance 
of subtle morphological differences between species of the P arbuscula complex (Renner et al. 2018), and 
reassessment of this type based on detailed examination is warranted. Whether P alta occurs on mainland 
Australia within the south-eastern mesothermic archipelago should be ascertained. 

Etymology: diminutive tree in reference to the shoot system form. 

Description: Plants with bipinnately branched leafy shoots arising from a basal creeping stolon; stolons arising 
from other stolons by lateral-intercalary branching; horizontally spreading or pendulous; shoot systems to 

120 mm long and 50 mm wide, trimorphic; primary shoots 5-7 mm wide, branches arising by Frullania-type 
branching, lateral- and ventral-intercalary vegetative branching absent. Stems without paraphyllia, lamellae 
or paraphyses; stem reddish-brown, in primary shoots to 900 pm diameter, transversely elliptic, surfaces 
apparently smooth; cortical cells in 4 to 6 layers, cortical cell walls strongly and continuously thickened, outer 
layer of cells slightly larger, but walls, including free external wall, thickened to same degree as inner cortical 
cell layers, all cortical cells smaller than medulla cells; medulla cell walls yellow-pigmented, walls with trigones 
absent small and triangular. Rhizoids scattered, on stolons arising from the lateral merophytes at the base of 
leaves and from the ventral merophyte row. Leaves within stolon sector reduced, entire, remote to contiguous. 
Leaves imbricate, succubously inserted and orientated, on primary shoot leaves triangular-ovate to broadly 
ovate, 2490-3980 pm long x 1550-3250 pm wide, base shallowly ampliate, apex rounded, dorsal margin 
straight to evenly and shallowly convexly curved, margins with 12-27 narrow triangular teeth distributed 
continuously around the ventral margin and apex, in some leaves extending along the dorsal margin, teeth 
of similar stature around apex and base. Secondary shoot leaves triangular ovate to trapeziform 1760-3000 
pm long X 1030-1740 pm wide, base not or shallowly ampliate, apex truncate, dorsal margin straight to 
shallowly concavely curved, margins with 9-21 teeth distributed evenly along the postical margin and apex, 
or with a short gap at the middle of the ventral margin. Tertiary shoot leaves rectangular to narrow-elliptic, 
1005-2080 pm long x 455-1330 pm wide, apex truncate to rounded, dorsal and ventral margins more or 
less parallel, straight to shallowly convexly curved, margins with 4-16 teeth distributed around the apex and 
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extending onto both dorsal and ventral margins; leaf insertion J-shaped, recurved at ventral end, decurrent 
dorsally, attaining dorsal stem midline, not attaining the ventral stem midline, leaving two or more cortical 
cell rows leaf-free. Marginal leaf cells quadrate to short rectangular, 13-25 pm long x 8-16 pm wide, long 
axis parallel or perpendicular to leaf margin, walls with bulging to nodulose trigones but not continuously 
thickened; medial leaf cells isodiametric to ovoid, 14-25 pm long x 11-18 pm wide, walls unpigmented, with 
bulging trigones, medial thickenings absent, cells in leaf base polyhedral, slightly elongated, 23-40 pm long x 
13-22 pm wide walls with bulging to nodulose trigones, medial thickening present or absent present on basal- 
most longitudinal walls, trigones not confluent. Cell surfaces smooth. Oil-bodies not known. Underleaves 
present amid leaves at shoot apex, dilate, disaggregating and dislocating, apparently absent from mature shoot 
sectors. Asexual reproduction by leaf-borne propagules or leaf fragments absent. 

Dioicous. Androecia intercalary on shoots that continue vegetative growth, singly, in pairs or in fascicles of 

three produced by Frullania-type branching at the base of the leading male branch; lateral-intercalary and 
ventral-intercalary branches not associated with male branches; bracts in 4-15 pairs, imbricate, closely packed, 
bract-lobe reduced and smaller than adjacent leaves, decreasing in stature along the male branch, margin 
with a few triangular teeth, epistatic, antheridia 1 per bract; stem among bracts smooth. Gynoecia at apices of 
secondary or tertiary shoots; bracts widely ovate, to 2500 pm long and 1400 pm wide; dorsal margin revolute, 
apex rounded, ventral margin ampliate at base; all margins with coarse triangular teeth; bract cells as for leaf 
cells; cell surfaces smooth; female bracteole absent. Subfloral innovations present, one or two produced by 
lateral-intercalary branching from between the female bracts in the absence of fertilization. Perianth oblong 

cylindric, to 2000 pm long and 1500 pm wide at mouth, dorsal and ventral keels unwinged; laterally compressed 
but with an inflated base, lateral walls plane; labia straight, each with numerous spinose-ciliolate teeth. Fig. 33. 

Recognition: Plagiochila arbuscula can be recognized by its combination of large, bipinnate shoot systems in 
which shoot stature decreases with shoot order, and vegetative branching Frullania-type. This combination of 
characters is shared with the other Australasian species P. alta and P. trispicata, and these three species are best 
differentiated on the basis of leaf shape and dentition. The primary shoot leaves of Plagiochila arbuscula are 
nearly the same dimension at their widest and longest, and are more ovate than oblong (Fig. 33). The ventral 
leaf margin is straight to convex then curved around the ampliate leaf base. The leaf margin bears 12-27 evenly 
spaced teeth around the leaf apex and along the ventral margin, including the margin around the ampliate 
base. The teeth are more or less the same size at the apex and the base, though those at the base may be slightly 
longer. 

Distribution and Ecology: Plagiochila arbuscula is widespread throughout Malesia, from Java and Sumatra 
in the west, the Philippines in the north, to Papua New Guinea and the Solomon Islands in the east, with 
an outlying population in the Wet Tropics Bioregion of north-east Queensland to the south. In Australia 
Plagiochila arbuscula is confined to north east Queensland, where it ranges from Mt Finnegan in the north 
to the Paluma Range in the south, always inhabiting tropical rainforests and between sea level and 1200 m 
as an epiphyte or a lithophyte. Plagiochila arbuscula grows as an epiphyte on tree and treefern trunks, and 
as a lithophyte on exposed bedrock or large boulders in wet tropical rainforest from sea level to more than 
1100 m elevation. Plagiochila arbuscula may be a conspicuous and dominant component of the bryoflora in 
some situations, due to its capacity to form large, thick, pure wefts to the exclusion of other species on tree 
trunks, often between 0.5 and 3 m or more above ground, and on the sides of granite boulders and exposed 
granite bedrock, often alongside waterways. In rainforests that experience a seasonal reduction in rainfall 
such as those in the Paluma Range behind Townsville, Plagiochila arbuscula may be restricted to microsites in 
close proximity to watercourses, growing on bedrock, boulders, and roots alongside permanent streams, often 
with patches in capillary contact with stream water in situations where high water flows are not destructive, 
or in situations protected from wet-season flows. In forests that receive year-round precipitation, Plagiochila 
arbuscula may be found throughout the forest interior. 

The type of Plagiochila australis was reportedly gathered near Sydney, but just how near is hard to tell, as 
Plagiochila arbuscula is otherwise unknown in Australia south of Townsville. If this specimen is P arbuscula 
(and it may not be, see note above) then it is unlikely that the specimen was collected near Sydney, or even in 
New South Wales. Plagiochila arbuscula has been recorded for New Zealand (Engel and Merrill 2010a), but 
these reports are referable to P trispicata (Renner et al 2018). 
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Fig 33. Plagiochila arbuscula leaves, from MAM. Renner 6876 & T.C. Wilson (NSW 870537), M.A.M. Renner 6883 & 

T.C. Wilson (NSW 870547), MA.M. Renner 6892 & T.C. Wilson (NSW 870653), and MA.M. Renner 7070 & T.C. Wilson 

(NSW 870688), modified from Renner et al. (2018). 

Representative specimens examined: Indonesia: Sumatra: North Sumatra Province, Gunung Sinagung (SW 
de Brastagi), vesant E, a partir du lac Kawar, 1500 m, 17 Nov 1989, L. Hoffman 89-209bis (CANB 9310875); 
Australia: Queensland: Cook: Mt Finnegan, Cedar Bay National Park, 39 km S of Cooktown, 760 m, 15°49'S 
145°16'E, 20 Oct 1995, H. Streimann 57051 (CANB 9519194); Mt Finnegan, Cedar Bay National Park, 39 km 
S of Cooktown, 880 m, 15°49'S 145°16'E, 20 Oct 1995, H. Streimann 57098 (CANB 9519241); Mt Finnegan, 
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Cedar Bay National Park, 39 km S of Cooktown, 1110 m, 15°49'S 145°16'E, 20 Oct 1995, H. Streimann 57221 
(CANB 9606106); Daintree National Park, Between Thornton Beach and Noah Creek, 16°09'04"S 145°26'28"E, 

5 m, 25 Mar 2012, M.A.M. Renner 6328a, V.C. Unis, & E.A. Brown (NSW 896723); Daintree National Park, 
track to Manjil Jimalji, between coral fern patch and split rock, 16°23'32"S 145°17'31"E, 1136 m, 30 Aug 

2014, M.A.M. Renner 7277 & L.J. Gray (NSW 849263); Kauri Creek, Mt Haig Road, Lamb Range, 22 km NE 
of Atherton, 17°08'S 145°36'E, 800 m, 27 Jun 1984, H. Streimann 29884 (CANB 8408239); Wooroonooran 
National Park, South Johnston River, McMillan Creek catchment, Gorrell Track c 2 km S of South Johnston 

River picnic area (old forestry camp), 17°40'26"S 145°43'58"E, 600 m, M.A.M. Renner 6575, V.C. Unis, & E.A. 
Brown (NSW 970430); Wooroonooran National Park, upper West Mulgrave River, below Bobbin Bobbin Falls, 
17°22'S 145°46'E, 600 m, 3 Sep 2014, M.A.M. Renner 7335 & L.J. Gray (NSW 880510); North Kennedy: Mount 
Hypipamee National Park, Dinner Creek Falls, 17°24'53"S 145°30T9"S, 1130 m, 31 May 2014, M.A.M. Renner 
7070 & T.C. Wilson (NSW 870688); Paluma Range National Park, road to Paluma Dam and Mount Spec, 
18°59'29"S 146n0'03"E, 853 m, 7 May 2014, M.A.M. Renner 6876 & T.C. Wilson (NSW 870537); Paluma Range 
National Park, road to Paluma Dam and Mount Spec, 18°59'48"S 146°10T8"E, 871 m, 7 May 2014, M.A.M. 
Renner 6873 & T.C. Wilson (NSW 859315); Paluma Range National Park, road to Paluma Dam and Mount 
Spec, 18°57'55"S 146°09’39"E, 845 m, 7 May 2014, M.A.M. Renner 6883 & T.C. Wilson (NSW 870547); Paluma 
Range National Park, Paluma, track to Cloudy Creek, 19°00'02"S 146°12'03"E, 843 m, 8 May 2014, M.A.M. 
Renner 6887 & T.C. Wilson (NSW 870551); Paluma Range National Park, Paluma, track to Cloudy Creek, 
19°00’02"S 146n2'03"E, 843 m, 8 May 2014, M.A.M. Renner 6892 & T.C. Wilson (NSW 870653); Paluma Range 
National Park, Paluma, track to Cloudy Creek, 19°00'02"S 146°12'03"E, 843 m, 8 May 2014, M.A.M. Renner 

6895 & T.C. Wilson (NSW 859116); Paluma Range National Park, Road to Paluma Dam and Mount Spec, 
tributary of Birthday Creek, 18°58'21"S 146°09'55"E, 850 m, 7 May 2014, M.A.M. Renner 6879 & T.C. Wilson 
(NSW 870542). 

Representative misidentified specimens: 

Plagiochila fasciculata 

Tasmania, Sandfly Rivulet, 43°03'S 147°10'S 3 Jan 1910, W.A. Weymouth 1159 (HO 87601, as Rferdenandi- 
mulleri Steph.) 

Plagiochila trispicata Colenso, Transactions and Proceedings of the New Zealand Institute 20: 246 
(1888) 

Type citation: On trees and logs, damp woods near Danneverke. County of Waipawa; 1887: W.C. 

Type: 31 Jan. 1887, W. Colenso a.l340 (lectotype designated here: WELT-H7795!d; isolectotype: BM) 

Epitype (here designated): Auckland Ecological Region, Tamaki Ecological District, St Heliers, Dingle Dell 
Reserve, start of track from open area to South Fern Glen Road, 36°5T35"S 174°5T25"E, 25 m, 16 Mar 2004, 

J.E. Braggins 04/015A (AK 286177). 

=Plagiochila calcarata Herzog, Transactions and Proceedings of the Royal Society of New Zealand 68:41 (1938) 

Type citation: ‘Marlborough, leg. J.H. McMahon (E.A. Hodgson mis. sub n.l7)’ 

Type: n.v. 

=Plagiochila heterophylla Colenso, Transactions and Proceedings of the New Zealand Institute 20: 245 (1888) 
nom. illeg. non Lindenb. ex Lehm. 

Type citation: On logs and trunks of trees, wet woods near Danneverke, County of Waipawa; 1887: W.C. 

Type: New Zealand, Colenso 1334, ex herb. Kew, ex herb. Steph. (lectotype designated by Bonner (1962): 
G 00283137! isolectotype: BM) 

=Plagiochila longissima Colenso, Transactions and Proceedings of the New Zealand Institute 21: 49 (1888) 

Type citation: On trees, thick woods, Dannevirke, County of Waipawa; 1888: W. C. 

Type: New Zealand, North Island, Waipawa County, Dannevirke, Tramway Bush, 1888, W. Colenso a. 1341 
(lectotype designated here: WELT-H7767!d; isolectotypes: WELT-H7766!d, WELT-7768!d, BM, G 00264746!) 

=Plagiochila polystachya Colenso, Transactions and Proceedings of the New Zealand Institute 21:51 (1889) 

Type citation: In deep woods, Dannevirke, County of Waipawa ; 1888 : W. C. 

Type: Humile Creek, Dannevirke, Hawkes Bay, 1888, W. Colenso a. 1333 (lectotype designated here: WELT- 
H7765!d; isolectotype: G 00264756!) 
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=Plagiochila subflabellata Colenso, Transactions and Proceedings of the New Zealand Institute 21: 51. 1889. 
syn. nov. 

Type citation: Woods near Dannevirke, County of Waipawa; 1888: W.C. 

Type: New Zealand, North Island, Waipawa County, near Dannevirke, 3 Feb 1888, W. Colenso a. 1335 (lectotype 
designated here: WELTld) 

=Plagiochila trispicata van rekohuensis (J.J.Engel & G.L.Merr.) M.A.M.Renner, Botanical Jounal of the Linnean 
Society 186: 125 (2018) syn. nov. 

Basionym: Plagiochila arbuscula van rekohuensis J.J.Engel & G.L.Merr., Nova Hedwigia 91: 509 (2010) 

Type citation: ‘Holotype Chatham Is., Southern Tablelands, Lake Rakeinui, ca. 240 m, 17 Sept. 2007, de Lange 
CH1230 and Heenan (AK - c. sporophyte + male); isotype: (E).’ 

Type: Chatham Is., Southern Tablelands, Lake Rakeinui, ca. 240 m, 17 Sept. 2007, PJ. de Lange CH1230 and 
P. Heenan (holotype: AK n.v.) 

Notes: Plants with toothed dorsal leaf margins can be found on Tuhua (Mayor Island), Coromandel Peninsula, 
and Te Paki, in some instances this feature is variably expressed within individuals, and within single primary 
shoots. 

Etymology: three spikes, possibly in reference to the triplets of male branches borne at shoot apices, one 
intercalary on the leading shoot and two lateral, one on each side of the shoot, by Frullania-type branching at 
the base of the first. 

Description: Plants with bipinnately branched leafy shoots arising from a basal creeping stolon; stolons arising 
from other stolons by lateral-intercalary branching; horizontally spreading or pendulous; shoot systems to 

120 mm long and 50 mm wide, trimorphic; primary shoots 5-7 mm wide, branches arising by Frullania-type 
branching, lateral- and ventral-intercalary vegetative branching absent. Stems without paraphyllia, lamellae 
or paraphyses; stem reddish-brown, in primary shoots to 900 pm diameter, transversely elliptic, surfaces 
apparently smooth; cortical cells in 4 to 6 layers, cortical cell walls strongly and continuously thickened, outer 
layer of cells slightly larger, but walls, including free external wall, thickened to same degree as inner cortical 
cell layers, all cortical cells smaller than medulla cells; medulla cell walls yellow-pigmented, walls with trigones 
absent small and triangular. Rhizoids scattered, on stolons arising from the lateral merophytes at the base of 
leaves and from the ventral merophyte row. Leaves within stolon sector reduced, entire, remote to contiguous. 
Leaves imbricate, succubously inserted and orientated, on primary shoot leaves oblong-triangular, 2880-5020 
pm long X 1660-3500 pm wide, with an ampliate base, apex rounded or truncate, dorsal margin straight to 
shallowly concave; with 6-23 triangular to long triangular teeth distributed discontinuously around the apex 
and along ventral margin, usually with a gap in the middle of the ventral margin, in some leaves extending 
along the dorsal margin to the base, teeth smaller in stature around apex than the base, where they may be long 
and curved. Secondary shoot leaves triangular to oblong, 2210-4170 pm long x 1055-2450 pm wide, with a 
shallowly ampliate base, apex truncate, dorsal margin straight; margins with 8-23 teeth distributed around the 
apex and base. Tertiary shoot leaves 1450-2930 pm long x 600-1555 pm wide with a shallowly ampliate base, 
apex truncate to rounded, dorsal margin straight, margins with 4-26 teeth distributed around the apex and 
base; leaf insertion J-shaped, recurved at ventral end, decurrent dorsally, attaining dorsal stem midline, not 
attaining the ventral stem midline, leaving two or more cortical cell rows leaf-free. Marginal leaf cells quadrate 
to short rectangular, long axis parallel or perpendicular to leaf margin, walls with bulging to nodulose trigones 
but not continuously thickened; medial leaf cells isodiametric to ovoid, 25-35 pm long x 20-30 pm wide, 
walls unpigmented, with bulging trigones, medial thickenings absent, cells in leaf base polyhedral, slightly 
elongated, 35-55 pm long x 24-36 pm wide walls with bulging to nodulose trigones, medial thickening present 
or absent present on basal-most longitudinal walls, trigones not confluent. Cell surfaces smooth. Oil-bodies 
not known. Underleaves present amid leaves at shoot apex, a tuft of curved and branched cilia, disaggregating 
and dislocating, apparently absent from mature shoot sectors. Asexual reproduction by leaf-borne propagules 
or leaf fragments absent. 

Dioicous. Androecia intercalary on secondary or shoots that continue vegetative growth, in opposing 
pairs or in fascicles of three produced by Frullania-type branching at the base of the leading male branch; 
lateral-intercalary and ventral-intercalary branches not associated with male branches; bracts in 6-13 pairs, 
imbricate, closely packed, bract-lobe reduced and smaller than adjacent leaves, with two or three triangular 
teeth, epistatic, antheridia 1 or 2 per bract, stalk biseriate; stem among bracts smooth. Gynoecia at apices of 
short secondary or tertiary shoots; bracts triangular-oblong, 3300 pm long and 1800 pm wide; dorsal margin 

plane, ventral margin ampliate; outer half of dorsal, ventral, and apical margins all with coarse triangular teeth; 
bract cells as for leaf cells; cell surfaces smooth; female bracteole absent. Subfloral innovations absent, or one or 
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two produced by lateral-intercalary branching from between the female bracts in the absence of fertilization. 

Perianth ovate-oblong, to 5000 pm long and 800 pm wide at mouth, widest below mouth where up to 1200 pm 
wide, dorsal and ventral keels unwinged; laterally compressed but with an inflated base, lateral walls plane; 
labia straight or shallowly curved, each with irregular spinose-dentate teeth. Fig. 34. 

Fig 34. Plagiochila trispicata leaves, from J.E. Braggins 041067 (AK 290513), PJ. de Lange 9705 (AK 322390), and PJ. 
de Lange 10631, TJ. de Lange, & FJ.T. de Lange (AK 330919). 

Recognition: Plagiochila trispicata can be recognized by the combination of pinnate shoot systems with 
secondary shoots produced by Frullania-type branching, in some shoots the only branching is toward the 
shoot apex, but the shoots are still distinctly pinnate. 

The triangular-oblong leaves with a broad ampliate base, and teeth discontinuously distributed around the 
margin, with a cluster of teeth at the leaf apex, and another on the margin of the ampliate base, usually no teeth 
are present on medial sectors of the ventral margin (Fig. 34). There are no underleaf remnants on mature shoot 
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sectors, though ciliiform underleaves are present among the youngest leaves at shoot apices. The leaf insertion 
approaches the ventral stem mid-line, leaving perhaps 2 ventral cortical cell rows leaf-free. 

Plagiochila trispicata may be confused with P arbuscula but differs in the discontinuous distribution of teeth 
on the leaf margin and the oblong-triangular shape of primary shoot leaves. 

Plagiochila trispicata maybe confused with P stephensoniana^hut P trispicata has oblong-triangular leaves with 
an obtuse apex (Fig. 34) not ovate-rotund leaves with a rounded apex (Fig. 28); marginal teeth discontinuously 
distributed around the apex and leaf base, leaving the medial portion of the ventral leaf margin entire, not 
distributed evenly from the apex all the way to the leaf base; and larger laciniate-dentate teeth on the basal 
margin, not triangular. 

Plagiochila trispicata may be confused with P fasciculata or P subfasciculata but again the leaf shape and 
distribution of teeth separate these species, the leaves of P. trispicata are oblong triangular and teeth are 
discontinuously distributed along the ventral margin whereas in P fasciculata (Figs 23,24) and P subflabellata 
(Fig. 25) the leaves are ovate-triangular and the teeth are evenly spaced along the ventral leaf margin leaving 

no conspicuous gaps. Plagiochila trispicata has ciliiform underleaves among the leaves at the shoot apex, these 
are not found in P fasciculata or P subfasciculata. In male plants the male bracts of P trispicata do not bear 
any lamellae whereas those of P fasciculata and P subfasciculata bear lamellae on at least the basal-most pair 
of bracts. 

Distribution and Ecology: Plagiochila trispicata is endemic to New Zealand, where it occurs from Te Paki 
at the northern end of the North Island to the Gatlins and Rakiura in the south, and east to the Chatham 
Islands. Plagiochila trispicata inhabits a range of forest types including podocarp-broadleaf, and broadleaf 
forest including Nothofagus dominated forests, a range of topographic situations including alluvial terraces, 
gorges, faces, and ridges, and between sea level to around 400 m elevation. Plagiochila trispicata may grow as 
an epiphyte on the trunks of a range of tree species including Dacrydium cupressinum, Knightia excelsa, and 
Melicytus ramiflorus, on all of which it may form a low collar’ around the trunk base, or occur as scattered 
patches higher up, it may also grow on dead standing trunks, tree fern trunks, and dead tree ferns. Plagiochila 
trispicata may grow as a lithophyte on boulders and bedrock such as on damp gabbro, basalt, and greywacke. 

Plagiochila trispicata (as P obscura sensu Inoue and Schuster (1971)) has been recorded for Australia, but all 
reports are based on misidentifications of other species. 

Representative specimens examined: New Zealand: Knight, BM! as P arbuscula; Colenso Hep a. 1344 as 
P longissima Col (BM); North Island: Te Paki Ecological Region and District, Te Paki, North Cape, Mokaikai 
Scenic Reserve, Upper Whiriwhiri Stream, 34°24'47"S 173°0T40"E, 110 m, 25 Feb 2011, PJ. de Lange 9705 
(AK 322390); North Auckland Province, Kiwanis Reserve, junction of Okahu stream and unnamed stream 
ca 5 miles S of Kaitaia, N edge of Herekino Forest area. So of Quarry, 35°10'S 173°16'E, 60-80 m, 7 Feb 
1995, /./. Engel 20933 (F 1141705); North Auckland Province, Maunganui Bluff above Aranga Beach, S of 
Waipoua Forest and NW of Dargaville, 35°45'S 173°34'E, 115-195 m, 25 Feb 1997, J.J. Engel 22686 (P 1141703); 
Coromandel Ecological Region, Tuhua (Mayor Island), western side of Tutaretare Trig, 37°17'40"S 176°15T3"E, 
325 m, 29 Jan 2012, PJ. de Lange 10649 (AK 330937); Tuhua (Mayor Island), Caldera, Te Paritu (Black Lake), 
37°17'32"S 176°16'06"E, 10 m, 29 Jan 2012, PJ de Lange 10631, T.J de Lange, & E.J.T. de Lange (AK 330919); 
Wairoa, Mahia Peninsula, Kinikini Road, Mahia Scenic Reserve, upper tributary to the Whangawehi Stream, 
39°07'52"S 177°53'03"E, 40 m, 21 Jan 2013, P/. de Lange 11530 (AK 337938); South Island: North-west Nelson 
Ecological Region, Golden Bay Ecological District, Wahbourne Reserve, Pohara, 40°44'40"S 172°4T22"E, 70 m, 
29 Oct 2004, JE. Braggins 04/067 (AK 290513); Greymouth, 1885, Helms, ex herb. Stephani (BM); Chatham 
Islands: Rangiauria (Pitt Island), Waipapaku Creek (Second Water Creek), Waterfall, 44°17'S 176°12'W, 80 m, 
30 May 2008, PJ. de Lange CH1666 & PB. Heenan (AK 303347). 

Representative misidentified specimens 

Plagiochila fasciculata 

Australia: New South Wales, Pipers Creek, Guthega - Island Bend Road, Kosciusko National Park, 18 km 
NE of Mt Kosciusko, 36°2TS 148°25'E, 1400 m, 6 Apr 1981, H. Streimann 15339, (HO 8101997 as P. obscura); 
Southern Tablelands, just below summit, southeast slope of Mt Budawang, Braidwood area, 35°29'S 150°00'E, 
1130 m, 30 Nov 1981, D.H Vitt 28941 & H.P Ramsay (CANB 786133 as P. obscura). 

Plagiochila alia Steph., Botanische Jahrbiicher fur Systematik, Pflanzengeschichte und Pflanzengeographie 
23:304 (1896) 

Type citation: Samoa (R. n. 58) 

Type: Samoa, Upolu, Lepua, May 1895, Dr. Reinecke No. 58 (G, E 00002818!d FH). 
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Epitype (designated here): Fiji, Nabukelevu mountain above Nadakuni Village and between Waiaboa Stream 
and Sovi Basin, 17°56'59"S 178°16'16"E, 720-750 m, 1 Sep 2011, M.A.M. Renner 5476, M. von Konrat, & 
RRakoro imW 890152). 

=Plagiochila heterospina Steph., Journal and Proceedings of the Royal Society of New South Wales 48:128 (1914) 

Type citation: Insulae Novae Hebridae (Aneityum): Gunn leg. (Watts, 43 b) 

Type: New Hebrides, herb. Watts 43b (holotype: G 00113248!) 

=Plagiochila palmicola Steph., Journal and Proceedings of the Royal Society of New South Wales 48:129 (1914) 

Type citation: Insulae Novae Hebridae (Aneityum): Gunn leg. (Watts, 28). 

Type: Insulae Novae Hebridae, Aneityum, comm. Dr Gunn Mar 1911, ex herb. Watts 28, (lectotype designated 
here: G 00061529! isolectotype: NSW 445408!) 

=Plagiochila lanutosa Steph., Denkschriften der Kaiserlichen Akademie der Wissenschaften, Wien. 

Mathematisch-Naturwissenschaftliche Klasse 91: 165 (1914) [1915]. 

Type citation: Samoa, in monte Lanutoo (Rechinger, Nr. 5401) 

Type: W fide Inoue (1981) n.v. 

=Plagiochila colonialis Steph., Species Hepaticarum 6: 139 (1918) 

Type citation: Nova Caledonia. (Franc legit.) 

Type: New Caledonia, Tao, forest, de 100 a 600 m, (?) January 1910, Franc (lectotype designated by Renner et 
al (2018): G 00113524!); residual syntypes: New Caledonia, ‘Caled’Armieu (?), forest, 500 m, 29 Dec 1909, 
Franc (G 00113521!). New Caledonia, Tao, forest, 600 m, January 1910, Franc, (G 00113522!) New Caledonia, 
Mont Mou, 300 m, 1911, Franc (G 00113523!) 

=Plagiochila taona Steph., Species Hepaticarum 6: 233 (1921) 

Type citation: Nova Caledonia (Franc legit) 

Type: Nova Caledonia, Tao, 600 m, Jan 1910, Franc 241 (lectotype designated by Bonner (1962): G 00069884!) 

=Plagiochila comptonii Pearson, Journal of the Finnean Society. Botany 46: 21 (1922) 

Type citation: Ignambi. Rising from rocks. Moist forest, 2000 ft. 1546. 

Type: New Caledonia, Ignambi, Moist forest, 2000 ft., 31 July 1914, R.H. Compton 1546 N.C. (BM 000576206!) 

=Plagiochila taitica Gottsche ex Dugas, Contribution a I’Etude du Genre Plagiochila Dum.: 131 (1928) nom. 
inval. 

Type citation: Tahiti bn herb. Mus. Par.’ 

=Plagiochila heterospina Steph. ex Herzog, Hedwigia 78: 228 (1938) nom. illeg. non Plagiochila heterospina 
Steph. (1914) 

=Plagiochila belangeriana van heterospina E.O.Campb., Journal of the Royal Society of New Zealand 1: 20 
(1971) nom. nov.pro Plagiochila heterospina Steph. ex Herzog 

Type citation: Fiji leg. A.C. Smith, n.923. 

Type: Taveuni on holotype/fde Inoue (1984) n.v. 

=Plagiochila castanea Inoue Journal ofthe Hattori Botanical Faboratory33:315 (1970) nom. nov. pro Plagiochila 
badia Steph. 

Replaced synonym: Plagiochila badia Steph. Botanische Jahrbiicher fiir Systematik, Pflanzengeschichte und 
Pflanzengeographie 23: 304 (1896) nom. illeg. 

Type citation: Samoa (R. n. 34,35,72). 

Type: Samoa, Reinecke, (lectotype designated by Bonner (1962): G 00112956!); residual syntypes: Samoa, 
Malaulavu 1200 m, October 1894, Reinecke 34 (E 00049270!d) Samoa, September 1894, Reinecke 35 (E 
00049271!d) Samoa, Dec. 1894, Reinecke 72 (E 00049272!d) 

Etymology: high or elevated, reference unclear. 
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Fig 35. Plagiochila alia leaves, from MAM. Renner 5232 et al. (NSW 889302), M.A.M. Renner 5476 et al. (NSW 

890152), MA.M. Renner 5333 et al. (NSW 889332), and MA.M. Renner 5417 et al. (NSW 889522). 

Description: Plants with bipinnately branched leafy shoots arising from a basal creeping stolon; stolons arising 
from other stolons by lateral-intercalary branching; horizontally spreading or pendulous; shoot systems to 

100 mm long and 50 mm wide, trimorphic; primary shoots 4-6 mm wide, branches arising by Frullania-type 
branching, lateral- and ventral-intercalary vegetative branching absent. Stems without paraphyllia, lamellae 
or paraphyses; stem reddish-brown, in primary shoots to 900 pm diameter, transversely elliptic, surfaces 
apparently smooth; cortical cells in 4 to 6 layers, cortical cell walls strongly and continuously thickened, outer 
layer of cells slightly larger, but walls, including free external wall, thickened to same degree as inner cortical 
cell layers, all cortical cells smaller than medulla cells; medulla cell walls yellow-pigmented, walls with trigones 
absent small and triangular. Rhizoids scattered, on stolons arising from the lateral merophytes at the base of 
leaves and from the ventral merophyte row Leaves within stolon sector reduced, entire, remote to contiguous. 
Leaves imbricate, succubously inserted and orientated. Primary shoot leaves oblong, 1570-2885 pm long x 
820-1505 pm wide, with a shallowly ampliate base, apex truncate, dorsal margin shallowly convexly curved at 
its middle or, less commonly, straight; margins with 7-16 triangular teeth distributed discontinuously around 
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the ventral margin, usually with a gap along the ventral margin, in some leaves extending along the dorsal 
margin, teeth similar stature around apex and base. Secondary shoot leaves oblong, 1090-2265 pm long x 

505-1170 pm wide, with a shallowly ampliate base, apex truncate, dorsal margin shallowly convexly curved 
at its middle or, less commonly, straight; margins with 4-16 teeth distributed continuously or more often 
discontinuously along the postical margin and apex with a gap at the middle of the ventral margin; tertiary 
shoot leaves oblong, 900-1670 pm long x 330-730 pm wide, base not ampliate, apex truncate with two or three 
teeth, dorsal margin shallowly convexly curved at its middle or straight; margins with 3-9 teeth irregularly 
spaced along the ventral margin and around the apex, and occasionally onto the dorsal margin where one or 
two teeth may be present near the apex; leaf insertion J-shaped, recurved at ventral end, decurrent dorsally, 
attaining dorsal stem midline, not attaining the ventral stem midline, leaving two or more cortical cell rows 
leaf-free. Marginal leaf cells quadrate to short rectangular, 14-21 pm long x 8-12 pm wide, long axis parallel or 
perpendicular to leaf margin, walls with bulging to nodulose trigones but not continuously thickened; medial 
leaf cells isodiametric to ovoid, 14-26 pm long x 12-20 pm wide, walls unpigmented, with bulging to bulging 
and angular (block-like) trigones, medial thickenings absent, cells in leaf base polyhedral, slightly elongated, 
24-49 pm long x 16-25 pm wide, walls with bulging to nodulose to block-like trigones, medial thickening 
present or absent present on basal-most longitudinal walls, trigones and medial thickenings sometimes 
confluent. Cell surfaces smooth. Oil-bodies not known. Underleaves present amid leaves at shoot apex, a tuft 
of curved and branched cilia, disaggregating and dislocating, apparently absent from mature shoot sectors. 
Asexual reproduction by leaf-borne propagules or leaf fragments absent. 

Dioicous(?). Fertile material not seen. Fig. 35. 

Recognition: The primary shoot leaves of Plagiochila alta are much longer than wide and distinctly oblong 
in shape, except for the ampliate base. The ventral leaf margin is straight. The leaf margin bears 7-12(-14) 
teeth that tend to cluster around the leaf apex and the ampliate basal portion of the ventral margin. However, 
some leaves will be found in every specimen where teeth are evenly distributed along the entire ventral margin 
between apex and base. As in R arbuscula the teeth are more or less the same size at the apex and the base, 
though those at the base do tend to be slightly longer. 

Distribution and Ecology: Plagiochila alta occurs on a number of islands within the western Pacific, including 
New Caledonia, Vanuatu, Samoa, Tahiti, Fiji and the Cook Islands. Plagiochila alta is also known, by a single 
collection, within the New Zealand Botanical Region on Raoul Island in the Kermadec Islands. Here P alta 
grew with Radula javanica carpeting a damp boulder directly below the ephemeral waterfall, such that the 
plants would be flooded during rain. On Rarotonga in the Cook Islands P alta grew in root holes and crevices 
under dense tangles of Freycinetia arhorea. In Fiji Plagiochila alta has been collected growing as a trunk 
epiphyte on a wide range of tree species and sizes, including saplings and mature canopy trees within wet 
tropical rainforest between 400 and 1000 m elevation. For example along the southern sector of Namosi Road 
it grew on sapling trunks on a steep slope with SE aspect in a gully head within mesophyll rainforest; and on 
the summit of Nabukelevu mountain above Nadakuni Village it grew as an epiphyte on tree trunks mixed with 
other bryophytes. 

Representative specimens examined: Aneityum Island: north side, May-Jun 1913, R.C. Gunn ex herb. 
Watts 124 (NSW 444158); Fiji: Viti Levu: Rairaimatuku Plateau, on a summit with telecommunication tower, 
16 km S of Monasavu, 17M7’31"S 178°0lT4"E, 1265 m, 3 Sep 2011, M.A.M. Renner 5534 et al (NSW 890224); 
Naitasira District, Ulvi Nakoba, M.A.M. Renner 5333 et al. (NSW 889332); ibid, M.A.M. Renner 5232 et 
al. (NSW 889302); Namosi Road, M.A.M. Renner 5417 et al. (NSW 889522); Nabukelevu mountain above 
Nadakuni Village and between Waiaboa Stream and Sovi Basin, 17°56'59"S 178°16T6"E, 720-750 m, 1 Sep 
2011, M.A.M. Renner 5471, M. von Konrat, & F. Rakoro (NSW 890146); ibid, M.A.M. Renner 5476, M. von 
Konrat, & F. Rakoro (NSW 890152). Kadavu: Nabukelevu-Ira Village, Nabukelevu mountain, north western 
edge of summit crater, 19°07'06"S 177°58'48"E, 800 m, 9 Sep 2011, M.A.M. Renner 5769 et al. (NSW 895646); 
Cook Islands: Rarotonga, Te Kou track, Te Kou Basin, upper headwaters of Te Kou Stream, 21°14'S 159°46'W, 
530 m, 8 Jul 2010, PJ. de Lange CK188 & T.J. Martin (AK 323596). New Zealand: Kermadec Islands: Raoul 
Island, Sunshine Valley, Sunshine Valley Waterfall, 29°17T0.8"S 177°55'45.7"W, 53 m, 16 May 2011, PJ. de 
Lange K687 (AK 325477). 

Plagiochila pacifica Mitt., Seemann, Flora Vitiensis: 407 (1871) [1873] 

Type citation: Sunday Island, ad arbores, (Milne! n. 87) 

Type: Sunday Island, ad arbores, Milne n. 87 (holotype: NY isotypes: BM 000671202! G 00282171!) 

= Plagiochila kermadecensis J.J.Engel & G.L.Merr., Journal of the Hattori Botanical Laboratory 87: 295 (1999) 
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Type citation: Holotype: Kermadec Islands, Raoul Island, Pukekohu area, ca. 300-400 m, Sykes 401/K - c. 
young per. (F); isotype: (CHR). 

Type: Kermadec Islands, Raoul Island, Pukekohu area, ca. 300-400 m, Sykes 401/K (holotype: F; isotype: CHR). 

Etymology: pacifica, adjectival form from Pacific, referencing the Pacific Ocean. 

Description: Plants with unbranched or pinnate shoot systems arising from a basal creeping stolon; stolons 
arising from other stolons by lateral-intercalary branching; horizontally spreading or pendulous; shoot 

systems to 100 mm long and 50 mm wide, trimorphic, bright emerald green in life; primary shoots 4-6 mm 
wide, branches arising by Frullania-type branching, lateral-intercalary branching present in response to apex 

damage, ventral-intercalary vegetative branching absent. Stems without paraphyllia, lamellae or paraphyses; 
reddish-brown, in primary shoots to 900 pm diameter, transversely elliptic, surfaces apparently smooth; 
cortical cells in 5 to 7 layers, cortical cell walls strongly and continuously thickened, outer layer of cells slightly 
larger, all cortical cells smaller than medulla cells; medulla cell walls pale yellow-brown pigmented, walls 
moderately and unevenly thickened. Rhizoids scattered, on stolons arising from the lateral merophytes at 
the base of leaves and from the ventral merophyte row. Leaves within stolon sector reduced, entire, remote 
to contiguous. Leaves imbricate, succubously inserted and orientated, primary shoot leaves weakly falcate to 
oblong-triangular, 2040-3465 (average 2945) pm long x 1020-2005 (average 1580) pm wide, with a shallowly 
ampliate base, apex rounded or truncate, dorsal margin shallowly concavely or convexly curved or straight; 
margins with 6-19 (average 12.7) triangular to filiform teeth distributed discontinuously around the apex 
and along ventral margin, usually with a gap in the middle of the ventral margin, in some leaves extending 
along the dorsal margin to the base, teeth smaller in stature around apex than the base, where they may 
be long, ciliate and curved; secondary shoot leaves triangular to oblong, 1370-2605 (average 2080) pm long 
X 645-1390 (average 1000) pm wide, with a shallowly ampliate base, apex truncate, dorsal margin straight; 
margins with 3-14 (average 6.7) teeth distributed around the apex, occasionally at the ventral base as well, 
margins otherwise entire; leaf insertion J-shaped, recurved at ventral end, decurrent dorsally, attaining dorsal 

stem midline, not attaining the ventral stem midline, leaving two or more cortical cell rows leaf-free. Marginal 
leaf cells quadrate to short rectangular, long axis parallel or perpendicular to leaf margin, walls with bulging 
to nodulose trigones but not continuously thickened; medial leaf cells isodiametric to ovoid, 19-28 pm long 
X 19-23 pm wide, walls unpigmented, with bulging trigones, medial thickenings absent, cells in leaf base 
polyhedral, slightly elongated, walls with bulging trigones, medial thickening present or absent, trigones not 
confluent. Cell surfaces smooth. Oil-bodies not known. Underleaves present amid leaves at shoot apex, a tuft 
of curved and branched cilia, disaggregating and dislocating, but leaving basal cells intact on mature shoot 
sectors. Asexual reproduction by leaf-borne propagules or leaf fragments absent. 

Dioicous. Androecia not seen. Gynoecia at apices of secondary shoots; bracts triangular-oblong; dorsal margin 
revolute, ventral margin ampliate; outer half of dorsal, ventral, and apical margins all ciliate-laciniate; Subfloral 
innovations by lateral-intercalary branching from between the female bracts. Perianth subclavate, dorsal and 
ventral keels unwinged; laterally compressed but with an inflated base, lateral walls plane; labia straight or 
shallowly curved, each with ciliate-laciniate teeth. Fig. 36. 

Recognition: The shoot systems of Plagiochila pacifica are pinnate and the primary shoot leaves are longer 

than wide and oblong-triangular in shape, except for the ampliate base. The ventral leaf margin is straight to 
slightly concave. The leaf margin bears 6-19 teeth that tend to cluster around the leaf apex and the ampliate 
basal portion of the ventral margin. However, some leaves will be found in every specimen where teeth also 
occur on the ventral margin between apex and base. Unlike R arbuscula the teeth on the ampliate base are 
often much longer and narrower than those at the apex, and may be curved. Plagiochila pacifica has persistent, 
small, underleaf remnants on stems, and plants are bright emerald-green in life. 

Distribution and Ecology: Plagiochila pacifica is currently known from two islands in the western Pacific, 
Raoul Island in the Kermadec Group within the New Zealand Botanical Region from where the species was 
described, and Rarotonga within the Cook Islands where the species was first collected in 2014. Plagiochila 
pacifica may eventually prove to be more widely distributed throughout the Pacific Islands as the bryophyte 
flora of this region becomes better documented. On Raoul Island Plagiochila pacifica grows as an epiphyte 
on the trunks of Rhopalostylis baueri and may extend onto the ground surrounding the trunk base, and on 
rocks within wet forest. On Rarotonga Plagiochila pacifica was collected growing threaded through Neckeropsis 
lepineana and roots of Asplenium caudatum on the side of a stream. 



298 Telopea 21: 187-380, 2018 Renner 

2000 |jm 

Fig 36. Plagiochila pacifica leaves, from PJ. de Lange K219 & D.C. Havell (AK 305119), PJ. de Lange 10649 
(AK 330937), PJ. de Lange K212 & D.C. Havell (AK 313957), and PJ. de Lange K250 & D.C. Havell (AK 305205). 

Specimens examined: Cook Islands: Rarotonga, Papua Stream, Te Rua Manga Track, 21°14'S 159°47'W, 220 m, 
13 July 2014, P/. de Lange CK196, T.J.P. de Lange, & F.J.T. de Lange (NSW); New Zealand: Kermadec Islands: 
1956, R.C. Cooper 44227 (AK 321102); Kermadec Ecological Region and District, Kermadec Islands Nature 
Reserve, Raoul Island, Moumoukai Track, 29°16'00"S 177°54'00"E, 336 m, 8 May 2009, P.J. de Lange K212 & 
D.C. Havell (AK 313957); Moumoukai Track, summit ridge, 29°16'S 177°54'E, 511 m, 8 May 2009, P.J. de Lange 
K250 & D.C. Havell (AK 305205); Moumoukai Track, 29n6'S 177°54'E, 384 m, 8 May 2009, P.J. de Lange K219 
& D.C. Havell (AK 305199). 

Plagiochila sect. Durae Carl, Annales Bryologici, Supplement 2:123 (1931) 

Type: Plagiochila dura De Not. 

Plagiochila dura the type species, was resolved sister to sect. Glaucescentes by Heinrichs et al. (2005), along with 
an individual of P. ramosissima (as P. deltoidea). Subsequently a range of morphologically disparate species 
have been placed into this section based on molecular evidence, including P. colensoi and P. monospiris (as P. sp. 
nov.) (Renner et al. 2017a). This lineage contains a small number of species, perhaps 10 or 15, distributed in 
southern temperate regions of New Zealand, South America, and the Wet Tropics of north east Queensland, 
and tropical montane forests of east Malesia including Papua New Guinea and the Solomon Islands. 
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Plagiochila ramosissima (Hook.) Lindenb., Species Hepaticamm 2-4:87 (1840) 

Basionym: Jungermannia ramosissima Hook. Musci Exotici 1: 92 (1818) 

Type citation: Hab. In sinu Dusky bay dicto, apud Novam Zeelandiam. D. Menzies, 1791. 

Type: New Zealand: Dusky Bay, 1791, Dr Menzies (FH 00284130! BM! ex herb. Stephani BM!) 

Etymology: with the most branches. 

Description: Plants with erect fasciculately branched leafy shoots arising from a basal creeping stolon; stolons 
arising from other stolons by lateral-intercalary branching; shoot systems to 100 mm long and 40 mm wide, 
dimorphic; primary shoots 3-4 mm wide, branches arising by lateral-intercalary branching, Frullania-type 

and ventral-intercalary vegetative branching absent. Stems without paraphyllia, lamellae or paraphyses; stem 
reddish-brown, in primary shoots to 600 pm diameter, transversely elliptic, surfaces apparently smooth; cortical 
cells in 4 to 6 layers, cortical cell walls strongly and continuously thickened, outer layer of cells slightly larger, 
but walls, including free external wall, thickened to same degree as inner cortical cell layers, all cortical cells 
smaller than medulla cells; medulla cell walls yellow-pigmented. Rhizoids scattered, on stolons arising from 
the lateral merophytes at the base of leaves and from the ventral merophyte row. Leaves within stolon sector 
reduced, entire, remote to contiguous. Leaves imbricate, succubously inserted and transversely orientated, 
primary shoot leaves rotund to asymmetrically ovate, 1210-2120 pm long x 1000-1720 pm wide, with a 
shallowly ampliate base, ventral margin curved, apex truncate or broadly rounded, dorsal margin shallowly 
curved; margins with 6-16 triangular teeth distributed around apex and ventral margin, teeth variable in 
stature, large and small teeth admixed, often two teeth at leaf apex larger; secondary shoot leaves rotund 
to ovate, 660-1425 pm long x 485-1055 pm wide, with 5-12 teeth distributed around apex and on ventral 
margin; leaf insertion J-shaped, recurved at ventral end, decurrent dorsally, attaining dorsal stem midline, not 
attaining the ventral stem midline, leaving two or more cortical cell rows leaf-free. Marginal leaf cells quadrate 
to short rectangular, long axis parallel or perpendicular to leaf margin, walls with bulging to nodulose trigones 
and weak continuous thickening; medial leaf cells isodiametric to ovoid, 14-20 pm long x 12-17 pm wide, 
walls unpigmented, with bulging trigones, medial thickenings present or absent, cells in leaf base rectangular, 
30-55 pm long x 13-20 pm wide, walls with bulging to nodulose trigones, medial thickening present or absent, 
trigones not confluent. Cell surfaces smooth. Oil-bodies 2-6 per median cell, coarsely botryoidal. Underleaves 
absent. Asexual reproduction absent. 

Dioicous. Androecia intercalary on secondary or shoots that continue vegetative growth, scattered or in 
loose fascicles of three or more, arising by Frullania-type or lateral-intercalary branching, ventral-intercalary 

branches not associated with male branches; bracts in 4-10 pairs, imbricate, closely packed, bract-lobe reduced 
and smaller than adjacent leaves, with 5-12 teeth, epistatic, antheridia 1 per bract; stem among bracts smooth. 
Gynoecia at apices of short secondary or tertiary shoots; bracts oblong-ovate or broadly ovate, similar in size 
to leaves; female bracteole absent. Subfloral innovations one or two produced by lateral-intercalary branching 
from between the female bracts. Perianth ovate oblong, to 2400 pm long and 1600 pm wide at mouth, dorsal 
keel with a narrow to sometimes broad and spinose wing, ventral keel unwinged; laterally compressed but with 
an inflated base, lateral walls plane; labia shallowly curved, each with irregular spinose-dentate teeth. Fig. 37. 

Recognition: Shoots of Plagiochila ramosissima have a characteristic dendroid form, where long spreading 
secondary branches arise from a robust erect primary shoot in a single plane. The secondary branches all arise 
by lateral-intercalary branching, and result in a fasciculate shoot systems. The leaves are ovate, transversely 
orientated, contiguous to imbricate, and weakly spreading, the leaves bear small evenly-sized triangular 
teeth on their postical and apical margins. Plagiochila ramosissima could be confused with P gigantea, but 

vegetative branches in P ramosissima are lateral-intercalary, not Frullania-type. Plagiochila ramosissima could 
be confused with P retrospectans or P fuscella but the shoot apex is not nodding as it is in these latter two 
species, and the leaf marginal teeth are triangular and coarse, not numerous and fine. Plagiochila ramosissima 
could be confused with P colensoi, but does not have small underleaves on the shoots. 

Distribution and Ecology: Plagiochila ramosissima is endemic to New Zealand, where it is widely distributed in 
hyperhumid habitats from near sea level to around 1000 m elevation, throughout all three main islands, though 
P ramosissima is restricted to cloud forests on higher elevation mountain tops in the North Island. Plagiochila 
ramosissima occurs in a range of vegetation types, from tall, closed, lowland forest, to broken subalpine scrub, 
and inhabits a range of microsites, encompassing epiphytic, lithophytic and terrestrial substrates. Plagiochila 
ramosissima has been collected as an epiphyte on the base of Nothofagus menziesii, on rotting logs within 
Nothofagus forest, forming masses on the ground under Nothofagus menziesii, on rock faces, and at the edge 
of pools alongside streams. Plagiochila ramosissima has been recorded from Tasmania, but these reports are 
based on misidentifications of other species. 
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Fig 37. Plagiochila ramosissima leaves, from JJ. Engel 22033 (F 1141444), and JJ. Engel 23329 (F 1141186). 

Representative specimens examined: New Zealand: North Island: South Auckland, Mt. Te Aroha, 37°32'S 
175°45'E, 900-940 m, 12 Mar 1995, JJ. Engel 22110 (F 1141445); Urewera National Park, Panekiri Range, 
summit area of Pukenui in vicinity of Punekiri Bluff, S of Lake Waikaremoana, 38°47'S 177°04'E, 1180 m, 
24 Mar 1997, /./. Engel 23329 (F 1141186); Taranaki, Mt Taranaki above plateau, Curtis Track, 39°18'S 174°05'E, 
20 Oct 1965, M. Barr (AK 125548); South Island: North Westland, Ngakawau, Stockton mine area. Upper 
Deep Stream, 41°42’52"S 171°50'3T'E, 850 m,6 Dec 2006, J.E. Braggins 06/292G (AK 302420); North Westland, 
Blackball, Sewell Peak, near top of road to first peak, 42°24'32"S 171°20'24"E, 780 m, 6 Dec 2000, J.E. Braggins 
(AK 287129); Boundary of Westland and Canterbury Province, Arthurs Pass National Park, Dobson Nature 
Walk, summit area of Arthurs Pass, 42°54'S 171°33'E, 920 m, 5 Mar 1995,/./. Engel 22033 (F 1141444); South 
Westland, Cascade Ecological Region, end of Jacksons River Road, Martyr River, 44°06'29"S 171°32'06"E, 30 m, 
7 Dec 2000, J.E. Braggins (AK 287167); Fiordland, Secretary Island, 26 Jan 1987, J. Ogden 2#9 (AK 315778); 
Rakiura (Stewart Island): 1909, L. Cockayne 8310 (AK 18659). 
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Plagiochila colensoi Hook.f. & Taylor, London Journal of Botany 5: 269 (1846) 

Type citation: New Zealand, n. 159. Colenso, Hook. Herb. 

Type: New Zealand W. Colenso No. 159, Hook[er] Herb., (holotype: FH 00458010!) 

=Plagiochila lyallii Mitt, in Hooker, Flora Novae Zelandiae 2(2): 132 (1855) 

Type citation: Northern and Middle Islands: Auckland, Sinclair. Wairarapa valley, Colenso, Port Preservation 
and Milford Sound, Lyall. 

Type: New Zealand, Port Preservation, Dr Lyall, (NY! BM!) 

=Plagiochila pallescens Colenso, Transactions and Proceedings of the New Zealand Institute 21: 47 (1889) 

Type citation: Forests near Lake Waikare, County of Whakatane; 1888: Mr. A. Hamilton. 

Type: Forests near Lake Waikare, County of Whakatane; 1888: Mr. A. Hamilton, sine loco. Hep. a. 1338 (BM! 

G!) 

=Plagiochila exilis Colenso, Transactions and Proceedings of the New Zealand Institute 19: 282 (1887) 

Type citation: On wet logs, etc., forming closely-growing loose tangled masses; low wet woods near Norsewood, 
County of Waipawa; 1886: W.C. 

Type: ex herb. Pearson as P. exilis Colenso (BM 00067529!) 

Etymology: of the Rev. William Colenso, missionary botanist. 

Description: Plants with erect pinnately branched leafy shoots arising from a basal creeping stolon; stolons 
arising from other stolons by lateral-intercalary branching; shoot systems to 50 mm long and 20 mm wide, 
dimorphic; primary shoots 3-4 mm wide, branches arising by lateral-intercalary branching, Frullania-type 

and ventral-intercalary vegetative branching absent. Stems without paraphyllia, lamellae or paraphyses; stem 
reddish-brown, in primary shoots to 400 pm diameter, transversely elliptic, surfaces apparently smooth; 
cortical cells in 3 to 6 layers, cortical cell walls strongly and continuously thickened, all cortical cells smaller 
than medulla cells; medulla cell walls hyaline. Rhizoids scattered, on stolons arising from the lateral merophytes 
at the base of leaves and from the ventral merophyte row. Leaves within stolon sector reduced, entire, remote 
to contiguous. Leaves contiguous to imbricate, succubously inserted and orientated, primary shoot leaves 
asymmetrically ovate, 1195-2020 pm long x 930-1550 pm wide, dorsal margin straight or shallowly curved, 
apex truncate or broadly rounded, ventral margin curved, not ampliate, straight at base; apex and ventral 
margins with 10-17 triangular teeth, teeth variable in stature, large and small teeth admixed, often two teeth 
at leaf apex larger; secondary shoot leaves obovate, 910-1190 pm long x 530-850 pm wide, with 6-10 teeth 
distributed around apex and on ventral margin, again two teeth at apex usually larger; leaf insertion J-shaped, 
recurved at ventral end, decurrent dorsally, attaining dorsal stem midline, not attaining the ventral stem 
midline, leaving two or more cortical cell rows leaf-free. Marginal leaf cells quadrate to short rectangular, long 
axis parallel or perpendicular to leaf margin, walls with bulging trigones and weak continuous thickening; 

medial leaf cells isodiametric to ovoid, 9-16 pm long x 7-13 pm wide, walls unpigmented, with bulging 
trigones, medial thickenings present or absent, cells in leaf base rectangular, 30-55 pm long x 13-20 pm 
wide walls with bulging to nodulose trigones, medial thickening present or absent, trigones not confluent. 
Cell surfaces smooth. Oil-bodies 3-5 per median cell, coarsely botryoidal. Underleaves present, vestigial, 
triangular. Asexual reproduction absent. 

Dioicous. Androecia intercalary on secondary or shoots that continue vegetative growth, scattered or in 
fascicles of three to five, arising by Frullania-type branching, rarely by lateral-intercalary branching, ventral- 
intercalary branches not associated with male branches; bracts in 6-11 pairs, imbricate, closely packed, bract- 
lobe reduced and smaller than adjacent leaves, with 3-6 teeth, epistatic, margin of dorsal lobe with prominent 
laciniate tooth, antheridia 1 per bract; stem among bracts smooth. Gynoecia at apices of primary or secondary 
shoots; bracts oblong-ovate or ovate, larger than adjacent leaves, 1800-2300 pm long x 1300-1500 pm wide; 
female bracteole absent. Subfloral innovations one to three produced by lateral-intercalary branching from 
between the female bracts in the absence of fertilization. Perianth oblong, to 2500 pm long and 1700 pm wide 
at mouth, dorsal keel with a narrow wing, ventral keel unwinged; laterally compressed but with an inflated 
base, lateral walls plane; labia shallowly curved, each with coarse triangular teeth. Fig. 38. 

Recognition: Plagiochila colensoi can be recognized by the combination of branches almost all lateral- 
intercalary, the lateral intercalary branches spreading at around 60° to the primary shoot; the small narrow- 
triangular or ciliiform underleaves on vegetative shoots; leaves with two large curved triangular-dentate teeth 
at the apex, and 4-5(-7) smaller, straight, triangular-dentate teeth on the ventral margin, the leaves remote 
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and rolled when dry, the presence of small underleaves on vegetative shoots and among male bracts, androecia 
usually solitary, intercalary, male bracts in 4-5 and up to 12 pairs, but sometimes in pairs and up to fours with 
the second and subsequent branches originating by Frullania-type branch from the base of first; the male 
bracts with an accessory spine on the upper bract margin; and the dentate-denticulate perianth mouth with 

small evenly sized teeth on labia. 
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Fig 38. Plagiochila colensoi leaves, from MAM. Renner 6793 (NSW 900040), and MA.M. Renner 6777a (NSW 
900148). 

Plagiochila colensoi could be confused with P. incurvicolla but the male bracts of P colensoi have an accessory 
spine on the upper bract margin, the upper bract margins of P incurvicolla are not so armed. The oil-bodies 
of P colensoi are coarsely botryoidaf (Inoue and Schuster 1971 p. 86), while those of P incurvicolla are 
homogenous. 
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Distribution and Ecology: Plagiochila colensoi is endemic to New Zealand where it occurs from Northland, 
to Rakiura and everywhere wet in between including Taranaki, the Central Plateau, Wellington, NW Nelson, 
the West Coast and Fiordland. Plagiochila colensoi inhabits a wide range of podocarp-broadleaf forest types, 
including those on level, poorly drained, relatively infertile sites dominated by Lepidothamnus intermedins, 
Ixerba brexioides, Weinmannia silvicola, Quintinia serrata, Archeria racemosa, and Coprosma dodonaeifolia, 
and also secondary successional forests on mudstone dominated by Prumnopitys taxifolia, P ferruginea, 
Pseudopanax crassifolius, Podocarpus totara, Elaeocarpus dentatus, Weinmannia racemosa in a canopy 9 m tall, 
with Dicksonia squarrosa, Myrsine salicifolia, Pseudowintera colorata, Carpodetus serratus, Griselinia littoralis 
in the subcanopy, and Blechnum novae-zelandiae and Astelia fragrans on forest floor. At higher elevations in 
the North Island P colensoi grows in forests with emergent Libocedrus bidwillii over Nothofagus solandri van 
clijfortioides with Halocarpus biformis, Phyllocladus alpinus, Myrsine divaricata, Raukaua anomala, R. simplex, 
Coprosma foetidissima and other Coprosma spp. Within these diverse forest types, P colensoi occupies a range of 
microsites where corticolous substrates are available, including on the trunks of living trees, on dead standing 
trees, and on the sides of rotting logs. 

Plagiochila colensoi (as P lyallii) has been reported from Queensland and Tasmania, but all Australian records 
are based on misidentifications of other species. 

Representative specimens examined: New Zealand: Hooker ex herb. Kew (G 00115855); North Island: 
Northland, Waima Forest, Hauturu Highpoint track in vicinity of Hauturu trig, 35°31'S 173°28'E, 650-680 m, 
23 Feb 1997,/./. Engel 22600 (F 1141181); Little Barrier Island (Hauturu), Awaroa stream, c 150 m from the sea, 
36°14'S 175°5'E, 27 Jan 1980,/E. Braggins 80/944 & J.E. Beever (AK 312410); Coromandel Ecological Region, 
Thames Ecological District, Mt Rowe summit area; 37°02T6"S 175°40T9"E, 790 m, 14 Feb 2007, M.A.M. 
Renner 2572a (AK 298571); Coromandel State Forest Park, summit of Table Mountain, 37°03'S 175°40'E, 
835 m, 14 Feb 1997, //. Engel 22361, (F 1141585); South Auckland, Mt. Te Aroha, 37°32'S 175°45'E, 900- 
940 m, 12 Mar 1995, // Engel 22145 (F 1141476); Urewera National Park, crest trail from State Highway 38 
toward Whakataka summit, 38°42'S 177°03'E, 930-1030 m, 29 Jan 1995, // Engel 20647 (E 1142369); Urewera 
National Park, Panekiri Range, near summit area of Pukenui near Panekiri Bluff, 38°47'S 177°04'E, 1050 m, 
24 Mar 1997, //. Engel 23353 (E 1141138); Central Plateau, Maunganuioteao River catchment, Erua Eorest, 
track Tapapakurua Falls, 39°10’48"S 175°22'23"E, 850 m, 24 Nov 2013, M.A.M. Renner 6793 (NSW 900040); 
Central Plateau, Tongariro National Park, Ruapehu, Mangawhero River catchment, Ohakune Mountain Road, 
E1814054 N5642623, 1048 m, 23 Nov 2013, M.A.M. Renner 6777a (NSW 900148); Taranaki, Mt Taranaki 
above Plateau, Curtis track, 39°18'S 174°05'E, 21 Jan 1965, M. Barr (AK 125560); South Island: Canterbury, 
Arthurs Pass National Park, Scotts Track to Avalanche Peak, west of Arthurs Pass township, 42°56'S 171°33'E, 
950 m, 5 Mar 1995,// Engel 22079 (F 1141173). 

Representative misidentified specimens examined: 

Plagiochila fasciculata 

Tasmania, South West District, Wanderer River, c. 5 km from mouth, 20 m, 42°43'S 145°27'E, 8 Mar 1985, 

A. Moscal 10063C (HO 99662); ibid, A. Moscal 10066C (HO 548793); Gordon River, 42°30'S 145°40'E, 1 Jan 

1914, W.A. Weymouth 1458 (HO 87619); Tasmania, 1901, P.R.M. Wilson (MEL 2278365); West Coast, North 
Pedder River, 41°24'S 144°51'E, 25 m, 7 Feb 1991, A. Moscal 21267 (HO 301767). 

Plagiochila hartziana 

Tasmania, Russell Falls, 42°41'S 146°43'E, Nov 1914, s.d. (HO 87621); Central Highlands, Brumbys Creek, 
4r45'S 146°51'E, 810 m, 24 Dec 1989, A. Moscal 18670 (HO 548794). 

Plagiochila monospiris Inoue & Grolle, Journal of the Hattori Botanical Laboratory 36:489 (1972) 

Type citation: New Guinea: Goodenaugh Isl., east slope, 1600 m, alt., leg. Brass no. 24834 (TNS duplicates in 
FH,JE). 

Type: New Guinea: Goodenough Isl., east slope, 1600 m, alt.. Brass 24834 (holotype: TNS; isotypes: FH, JE) 

Etymology: with one spiral, referring to the single band of thickening present on the elaters. 

Description: Plants with erect irregularly branched leafy shoots arising from a basal creeping stolon; stolons 
arising from other stolons by lateral-intercalary branching; shoot systems to 20 mm long, monomorphic; 
primary shoots 1.6-2.4 mm wide, branches arising by lateral-intercalary branching, Prullania-type and 

ventral-intercalary vegetative branching absent. Stems without paraphyllia, lamellae or paraphyses; stem 
reddish-brown, to 200 pm diameter, transversely elliptic, surfaces apparently smooth; cortical cells in 2 layers, 
cortical cell walls strongly and continuously thickened, cortical cells smaller than medulla cells; medulla cell 
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walls with small triangular trigones, hyaline. Rhizoids scattered, on stolons arising from the lateral merophytes 
at the base of leaves and from the ventral merophyte row. Leaves within stolon sector reduced, entire, remote 
to contiguous. Leaves remote to contiguous, succubously inserted and orientated, obovate, 580-1060 pm long 
X 280-650 pm wide, dorsal margin straight or shallowly arched, apex broadly rounded, ventral margin curved 
in outer half and straight at base, not ampliate; apex and ventral margins with 3-8 sharp triangular teeth; leaf 
insertion J-shaped, recurved at ventral end, decurrent dorsally, not attaining dorsal stem midline, not attaining 
the ventral stem midline, leaving two or more cortical cell rows leaf-free. Marginal leaf cells quadrate to short 
rectangular, long axis parallel or perpendicular to leaf margin, 14-25 pm long x 12-20 pm, walls with bulging 

trigones; medial leaf cells isodiametric to ovoid, 20-35 pm long x 17-30 pm wide, walls unpigmented, with 
bulging trigones, and occasional medial thickenings, cells in leaf base ovoid, 22-45 pm long x 17-24 pm wide 
walls with bulging trigones and occasional medial thickening, trigones not confluent. Cell surfaces smooth. 
Oil-bodies not known. Underleaves absent. Asexual reproduction absent. 

Dioicous. Androecia intercalary on shoots that continue vegetative growth, singly or in loose series, androecial 
branching absent, Frullania-type, lateral-intercalary, and ventral-intercalary branches not associated with 

male branches; bracts in 10-17 pairs, contiguous, bract-lobe reduced and smaller than adjacent leaves, with 
3-6 teeth, epistatic, margin of dorsal lobe with prominent laciniate tooth, antheridia 1 per bract; stem among 
bracts smooth. Gynoecia at shoot apices; bracts obovate, larger than adjacent leaves, 1620-1950 pm long x 
660-720 pm wide; female bracteole absent. One subfloral innovation produced by lateral-intercalary branching 
from between the female bracts. Perianth campanulate, to 2000 pm long and 1300 pm wide at mouth, dorsal 
keel longer than ventral keel, dorsal and ventral keels unwinged; laterally compressed, lateral walls plane; labia 
curved, each with 10-15 laciniate teeth. Figs 39,40. 

Recognition: Plagiochila monospiris can be recognized by its small size relative to other Plagiochila species, 
the leaves obovate in situ with 3-8 triangular teeth around their apex, and the persistent, not caducous, leaves. 

Plagiochila monospiris differs from P vernicosa by the paucity of branching within leafy shoot sectors, by the 

more numerous, smaller and more evenly sized teeth on the leaf and female bract margins, and by the obovate, 
rather than oblong to oblong-lanceolate leaf shape (Inoue 1972). 

Plagiochila monospiris is also similar to P. minutissima, for characters differentiating these two species see the 
recognition section of the latter, below. 

Distribution and Ecology: Plagiochila monospiris occurs in Papua New Guinea and Australia. In Papua 
New Guinea, P. monospiris was initially reported from Goodenough Island, on the northeastern side of the 
mainland, and Rossel Island at the eastern end of the Louisade Archipelago, it has since been reported from 
the Papua New Guinean mainland. In Australia Plagiochila monospiris is widely distributed through the Wet 
Tropics Bioregion of north-east Queensland in tropical montane forests above 800 m from Mt Finnegan in 
the north to the Paluma Range in the south. Plagiochila monospiris often grows on decaying logs on the forest 
floor or on the bases and lower trunks of trees with other corticolous species including Acroscyphella, Radula 
ornata, R. ocellata, and Telaranea spp. 

Representative specimens examined: Papua New Guinea: Milne Bay District, Mt Wadimana ridge, NE 
from Mt Simpson, 10°02'S 149°40'E, 1770 m, 22 Jul 1969, R. Pullen 7856 (CANB 224093); Eastern Highlands 
Province, near Hogabi Village, 6 km SW of Lufa, 6°21'S 145°16'E, 1850 m, 14 Apr 1982, H. Streimann 18601 
(CANB 8204381); ibid, H. Streimann 18622 (CANB 8204402). Australia: Queensland: Cook, Mt Finnegan, 
Cedar Bay National Park, 39 km S of Cooktown, 15°49'S 145°16'E, 1110 m, 20 Oct 1995, H. Streimann 57217 
(CANB 9606102); Cook, Dinden National Park, Kahlpalim Rock, vicinity of summit, 17°01'04"S 145°38'02"E, 

1200 m, 5 May 2014, M.A.M. Renner 6920a & T.C. Wilson, (NSW 855499); Cook, Mt Bellenden Ker, under 
cable way, creek bed W of 3*^^^ Pylon, 17°16'00"S 145°51'45"E, 1120 m, 9 Aug 1995, E.A. Brown 95/269, B.M. 
Weicek & K.L Radford (NSW 390529); Cook, Wooroonooran National Park, Bartle Frere, between North 
West summit and Bartle Frere summit, 17°23'36.3"S 145°48'54.3"E, 1510 m, 2 Sep 2014, M.A.M. Renner 7302 
& L.J. Gray (NSW 880473); Cook, Wooroonooran National Park, Bartle Frere, North West summit, 17°23'07"S 
145°48'03"E, 1422 m, 1 Sep 2014, M.A.M. Renner 7294 & L.J. Gray (NSW 880570); North Kennedy, Paluma 

Range National Park, road to Paluma Dam and Mount Spec, 18°57'55"S 146°09'39"E, 845 m, 7 May 2014, 
M.A.M. Renner 6882 & T.C. Wilson (NSW 859317); Birthday Creek, Mt Spec State Forest, 37 km S of Ingham, 
18°59'S 146°11'E, 800 m, 29 Oct 1995, H. Streimann 58038 (CANB 9607543); North Kennedy Paluma Range 
National Park, Paluma, Cloudy Creek, 19°00'02"S 146°12'03"E, 820 m, 8 May 2014, M.A.M. Renner 6898 & T.C. 
Wilson (NSW 859318). 
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Fig 39. Plagiochila monospiris. A: shoot ventral view. B: shoot dorsal view. C: stem transverse section. D, E: teeth 

around leaf apex. F: leaf medial cells. G: leaf basal cells. H: four female bracts. I: perianth mouth. J: gynoecium with 

immature perianth and subfloral innovation, dorsal view. K: two perianths in lateral view. L: two teeth from the perianth 

mouth. All from MAM. Renner 7294 & LJ. Gray (NSW 880570). 



306 Telopea 21: 187-380, 2018 Renner 

Plagiochila monospiris 

Plagiochila minutissima 1000 tjm 
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Fig 40. Plagiochila monospiris and P. minutissima leaves, from MAM. Renner 7294 & LJ. Gray (NSW 880570) and 
MA.M. Renner 7312 & LJ. Gray (NSW 880483) respectively. 

Misidentified specimens examined. 

Plagiochila vernicosa Inoue 

Papua New Guinea, Milne Bay District, Mt Wadimana ridge, NE from Mt Simpson, 10°00'S 149°40'E, 1830 m, 
22 Jul 1969, R. Pullen 7872, (CANB 223621). 

Plagiochila minutissima M.A.M. Renner sp. nov. 

Diagnosis: Plagiochila minutissima can be distinguished from all other Plagiochila species by its small stature, 
with monomorphic shoots 0.8-1.3 mm wide; exclusively lateral-intercalary vegetative branching; obovate 
leaves with a truncate apex, ventral margin not ampliate at the base, and apex and ventral margin bearing 3-6 
sharp triangular teeth; and the caducous leaves that dislocate in their entirety along their stem insertion line, 

leaving mature shoot sectors devoid of leaves. 

Type: Australia, Queensland, Cook, Wooroonooran National Park, Bartle Frere, stream flowing past Western 
Summit camp from summit ridge north of Bartle Frere, 17°23'45"S 145°48'55"E, 1459 m, 2 Sep 2014, M.A.M. 
Renner 7312 & L.J. Gray (holotype: NSW 880483; isotypes: BRI, CANB, G, LAE, SUVA). 

Etymology: smallest, in reference to the plant size. 

Description: Plants with erect irregularly branched leafy shoots arising from a basal creeping stolon; stolons 
arising from other stolons by lateral-intercalary branching; shoot systems to 20 mm long, monomorphic; 

primary shoots 0.8-1.3 mm wide, branches arising by lateral-intercalary branching, Frullania-type and ventral- 
intercalary vegetative branching absent. Stems without paraphyllia, lamellae or paraphyses; stem reddish- 
brown, to 175 pm diameter, transversely elliptic, surfaces apparently smooth; cortical cells in 2 or 3 layers, 
cortical cell walls strongly and continuously thickened, cortical cells smaller than medulla cells; medulla cell 
walls with small triangular trigones, hyaline. Rhizoids scattered, on stolons arising from the lateral merophytes 
at the base of leaves and from the ventral merophyte row. Leaves within stolon sector reduced, entire, remote 
to contiguous. Leaves remote to contiguous, succubously inserted and orientated, obovate, 350-725 pm long 
X 190-350 pm wide, dorsal margin shallowly curved, apex truncate to rounded, ventral margin curved in 
outer half and straight at base, not ampliate; apex and ventral margins with 3-6 sharp triangular teeth; leaf 
insertion J-shaped, recurved at ventral end, decurrent dorsally, not attaining dorsal stem midline, not attaining 
the ventral stem midline, leaving two or more cortical cell rows leaf-free. Marginal leaf cells oblong, long axis 
parallel to leaf margin, 23-32 pm long x 13-19 pm, walls with bulging trigones, free external wall continuously 
thickened; medial leaf cells isodiametric to ovoid, 22-39 pm long x 13-19 pm wide, walls unpigmented, with 
bulging trigones, and occasional medial thickenings, cells in leaf base ovoid, 19-41 pm long x 14-24 pm wide 
walls with bulging trigones and occasional medial thickening, trigones not confluent. Cell surfaces smooth. 
Oil-bodies not known. Underleaves absent. Asexual reproduction by caducous leaves that dislocate along their 
insertion line in entirety. 
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Fig 41. Plagiochila minutissima.A: leaf marginal cells. B: teeth from leaf margin. C: leaf medial cells. D: leaf basal cells. 

E: stem transverse section from leafy shoot. F: ventral view of shoot with gynoecium. G: dorsal view of shoot system 

with gynoecium. H: male branch in dorsal view. I: female bracteole. J: six female bracts. K: three perianths of varying 

maturity in lateral view. L: two lateral views of perianth mouth showing teeth. M. detail of tooth from perianth mouth. 

All from NSW 880483. 

Dioicous. Androecia intercalary on shoots that continue vegetative growth, singly or in loose series, androecial 
branching absent, Frullania-type, lateral-intercalary, and ventral-intercalary branches not associated 
with male branches; bracts in 4-6 pairs, contiguous, bract-lobe reduced and smaller than adjacent leaves, 
with 3-6 teeth, epistatic, margin of dorsal lobe with one or two prominent laciniate teeth, antheridia 1 per 
bract; stem among bracts smooth. Gynoecia at shoot apices; bracts obovate, larger than adjacent leaves. 
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915-1200 |im long x 470-640 |im wide; female bracteole present or absent. Subfloral innovations one produced 
by lateral-intercalary branching from between the female bracts. Perianth campanulate, to 1500 pm long and 

1500 pm wide at mouth, dorsal keel longer than ventral keel, dorsal and ventral keels unwinged; laterally 
compressed, lateral walls plane; labia curved, each with 10-20 laciniate teeth. Figs 40,41. 

Recognition: With leafy shoots around 1 mm wide Plagiochila minutissima is the smallest species of Plagiochila 
in Australia. The leaves are caducous and fragment in their entirety from the leaf base, leaving some shoot 
sectors entirely devoid of leaves, it is one of only two species of Plagiochila in Australasia to exhibit this mode 
of asexual reproduction, the other is P. spinulosa. In other Plagiochila species with caducous leaves, the leaves 
progressively disarticulate into pieces, typically from the outermost portion inward. The leaf shape, size, 
and dentition of P minutissima are all distinctive, the leaves are small, oblong to slightly obovate, and bear 
3-6 triangular teeth around the leaf apex. Plagiochila minutissima never produces Frullania-type vegetative 

branches, indeed terminal branching has not been observed in this species. 

In Australia P minutissima is similar only to P monospiris, from which it may be distinguished by its smaller 
plant size with shoots 0.8-1.3 mm wide (1.6-2.4 mm wide in P monospiris); the production of caducous leaves 
(not present in P monospiris); and the presence of vegetative branching within leafy shoot sectors (not found 
in P monospiris). 

Plagiochila minutissima differs from the Malesian P vernicosa by the smaller shoots and leaves, and the leaves 
are caducous, disarticulating at their base, rather than persistent. 

Distribution and Ecology: Plagiochila minutissima is endemic to the Wet Tropics Bioregion of north east 
Queensland, where it occurs in tropical montane forests above 1000 m elevation as an epiphyte on tree trunks. 
To date this species has been collected on Bartle Frere and Thornton Peak. 

Specimen examined: Australia: Queensland: Cook, North Kennedy, Bellenden Ker Range, Wooroonooran 
National Park, Mulgrave River catchment, track to Choorichillum from end of Gourka Road, 17°22'56"S 
145°47'44"E, 1310 m, 30 Mar 2012, M.A.M. Renner 6416, VC Unis & E.A. Brown (NSW 896955, BRI, F) 

Plagiochila sect. Abietinae Schiffn., Die Hepaticae der Flora von Buitenzorg: 106 (1900) 

Type: Plagiochila abietina (Nees) Montagne 

Plagiochila sect. Abietinae is a section of perhaps around 20 species distributed in Malesia, Australasia, and 
Oceania. Many species have pinnate shoots with Frullania-type vegetative branching and bear paraphyllia on 
stems. Other species have one or other, or neither of these characters, making elusive an effective morphological 
circumscription. 

Plagiochila sect. Abietinae was reinstated from synonymy of P sect. Vagae by Jamy et al (2016), who noted that 
Abietinae had been considered one of the morphologically best circumscribed sections of Plagiochila, given 
the pinnate shoots, the postically secund leaves with spinose marginal teeth, a basal vitta and distinct, bulging 
trigones. However, morphological homoplasy complicates section circumscription across all of Plagiochila 
(Heinrichs et al 2004, 2005; Soderstrom et al., 2015), and this is emphasized yet again by the membership 
of the new species P vampira M.A.M.Renner, described below, which has neither terminal branching nor 
paraphyllia, to P. sect. Abietinae. Plagiochila vampira was resolved sister to an indeterminate species with 
terminal branching and again no paraphyllia from Fiji in Renner et al (2017a). However, the limited sampling 
within molecular phylogenetic investigations completed to date means the limits of section Abietinae have 
not been adequately addressed. The relationships between sections Abietinae, Peculiares and Poeltiae fluctuate 
among analyses on the basis of the same markers but different terminal sampling (compare Jamy et al 2016 
with Renner et al 2017a). Should species with and without stem paraphyllia currently assigned to sect. 
Abietinae prove reciprocally monophyletic it may be possible to narrow the circumscription of sect. Abietinae 
to the former. 

Plagiochila abietina (Nees) Nees & Mont., Voy. Amer. Merid. Bot. 81 (1839) 

Basionym: Jungermannia abietina Nees, Enumeratio Plantarum Cryptogamicarum Javae 76 (1830) 

Type citation: n.v. 

Type: n.v. 

Notes: As circumscribed here Plagiochila abietina is a complex encompassing two closely related but 
consistently different morphological forms. Plants from Australia have elliptic to obovate leaves with short 
triangular teeth on the margins of the outer half of the leaf, the base of the ventral margin is often entire, and 
rarely reflexed. The dorsal stem surface bears numerous close-set spinose paraphyllia. Plants from Fiji, which 
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form a supported monophylum sister to Australian plants (Renner et al 2017a), have ovate leaves with long 
spinose-ciliate teeth around the apex and along the whole of the ventral margin, including the base which is 
often reflexed. The dorsal stem surface of Fijian plants also bears short spinose paraphyllia but these are sparse 
in comparison to Australian plants. However, my sample size is fairly limited, and have not had opportunity 
to investigate the application of the name Plagiochila abietina, the typification of species within sect. Abietinae 
needs work, as discussed below under R hampeana. For these reasons, and the fact that Australian and Fijian 
plants both fall within R abietina as it is currently circumscribed, I use the name R abietina for Australian 
plants while acknowledging that this species may constitute a complex requiring further study. 

Etymology: in reference to Abies, genus of conifer. 

Description: Plants with erect pinnately to irregularly bipinnately branched leafy shoots arising from a basal 
creeping stolon; stolons arising from other stolons by lateral-intercalary branching; shoot systems to 50 mm 

long and 20 mm wide, di- to tri-morphic; primary shoots around 1 mm wide, branches arising by Frullania- 
type branching, lateral- and ventral-intercalary vegetative branching absent. Stems with numerous, scattered 
uniseriate to biseriate paraphyllia on the dorsal and lateral stem surfaces; lamellae and paraphyses absent; 
stem reddish-brown, in primary shoots to 500 pm diameter, transversely elliptic; cortical cells in 3 or 4 layers, 
cortical cell walls strongly and continuously thickened, constricting lumen which appears compressed, all 
cortical cells smaller than medulla cells; medulla cell walls hyaline, with small triangular trigones. Rhizoids 
scattered, on stolons arising from the lateral merophytes at the base of leaves and from the ventral merophyte 
row. Leaves within stolon sector reduced, entire, remote to contiguous. Leaves on primary shoots remote to 
contiguous, succubously inserted and orientated, primary shoot leaves asymmetrically ovate, 620-1050 pm 
long X 550-840 pm wide, dorsal margin curved, inrolled, entire, apex rounded, ventral margin arched, not 
ampliate, sometimes reflexed; apex and ventral margins with 5-19 triangular teeth, teeth 2-4 cells broad and 
2-4 tiers high, capped by a slightly elongate triangular cell; secondary shoot leaves smaller; leaf insertion 
J-shaped, recurved at ventral end, decurrent dorsally, attaining dorsal stem midline, not attaining the ventral 
stem midline, leaving two or more cortical cell rows leaf-free. Marginal leaf cells subquadrate to rectangular or 
oblong 11-19 pm long x 7-14 pm wide, long axis parallel or perpendicular to leaf margin, walls with bulging 

trigones and heavy, irregular, continuous thickening, tan-brown pigmented; medial leaf cells isodiametric to 
oblong, 13-21 pmlongx 10-16 pm wide, walls tan-brown pigmented, with bulging trigones, medial thickenings, 
and often strong, irregular, continuous thickenings between trigones, cells in leaf base rectangular, 19-32 pm 

long X 9-24 pm wide walls with bulging trigones and even continuous thickening, trigones confluent or not. 
Cell surfaces smooth. Oil-bodies not known. Underleaves absent. Asexual reproduction absent. 

Dioicous. Androecia not seen. Gynoecia at apices of secondary shoots; bracts asymmetrically ovate, similar 
to but larger than adjacent leaves; female bracteole absent. Subfloral innovations absent. Perianth broadly 
obtriangular to transversely obtrullate, to 900-1300 pm long and 1200-1800 pm wide at mouth, dorsal keel and 
ventral keel without wings; laterally compressed but with an inflated base, lateral walls plane; labia shallowly 
curved, each with 15-20 triangular acuminate to laciniate teeth. Fig. 42. 

Recognition: Plagiochila abietina can be recognized by the erect regularly pinnate (to bipinnate) shoot systems 
with Frullania-type vegetative branching, stems with paraphyllia, and asymmetrically ovate leaves with a 
reflexed dorsal margin and arched ventral margin. Plagiochila abietina is the only Plagiochila in Australasia 
with this combination of characters and is not likely to be confused with any other species. 

Distribution and Ecology: In Australia Plagiochila abietina occurs in the Wet Tropics Bioregion of north-east 
Queensland in tropical montane forests above 800 m elevation as an epiphyte on tree trunks and branches, 
or as a lithophyte on granite boulders and outcrops. Plagiochila abietina is not common in Australia and 
is currently known from 3 sites, but where it occurs it may form extensive tall near pure turfs. Plagiochila 
abietina co-occurs with other Plagiochila including P conturbata and P aenea, as well as a range of other large 
bryophyte species. 

Representative specimens examined: Australia: Queensland: Cook, Cedar Bay National Park, Mt Finnegan, 
shrubberies of summit, 7 Sep 1948, LJ. Brass 20141 (MEL 1039222); Daintree National Park, track to Manjal 
Jimalji, between coral fern patch and split rock, 16°23'32"S 145°17'31"E, 1136 m, 30 Aug 2014, M.A.M. Renner 
7274 & LJ. Gray (NSW 848776); ibid, M.A.M. Renner 7275 & LJ Gray (NSW 998794); ibid, 16°23'29"S 
145°17'29"E, 1025 m 19 May 2014, M.A.M. Renner 6977 & T.C. Wilson (NSW 848775). Fiji: M.A.M. Renner 
5464 NSW 890131; M.A.M. Renner 5486 NSW 890173; M.A.M. Renner 5778 NSW 895657 [or NSW 895637 
?? - check]. 
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Plagiochila abietina 

1000 pm 

Fig 42. Plagiochila abietina leaves, showing variation among Australian individuals (above) and Fijian individuals 

(below) in leaf shape and dentition. Australian individual’s leaves illustrated irovaMAM. Renner 7274 & LJ. Gray 

(NSW 848776) and MAM. Renner 6977 & T.C. Wilson (NSW 848775); Fijian individual’s leaves illustrated from 

MA.M. Renner 5464 (NSW 890131); MA.M. Renner 5486 (NSW 890173); and MA.M. Renner 5778 (NSW 895657). 
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Plagiochila vampira M.A.M.Renner sp. nov. 

Diagnosis: Plagiochila vampira can be distinguished from all other Australasian Plagiochila species by its 
sparingly branched monomorphic leafy shoot systems 2.3-3.8 mm wide; exclusively lateral-intercalary 
vegetative branching; triangular-oblong leaves with apex and ventral margin bearing 9-15 evenly sized and 
spaced sharp triangular teeth; and leaves with long axis nearly perpendicular to the stem. 

Type: Australia, Queensland, Cook, Dinden National Park, Kahlpali Rock, between summit and junction with 
Ridge Track, 17°0'59"S 145°37'49"E, 1200 m, 12 May 2014, M.A.M. Renner 6929 & TC. Wilson (holotype: NSW 
855503; isotypes: BRI, CANB, G) 

Etymology: in reference to both the inhabitance of lofty and often foreboding mountainous crags, and the 
chiropteran outline of the leaf silhouette. 

Description: Plants with irregularly branched leafy shoots arising from a basal creeping stolon; stolons arising 
from other stolons by lateral-intercalary branching; shoot systems to 20 mm long, monomorphic; shoots 
2.3-3.8 mm wide, branches arising by lateral-intercalary branching, Frullania-type and ventral-intercalary 

vegetative branching absent. Stems without paraphyllia, lamellae or paraphyses; stem reddish-brown, to 
250 pm diameter, transversely elliptic, surfaces apparently smooth; cortical cells in 2 layers, cortical cell walls 
continuously thickened and brown-pigmented, cortical cells smaller than medulla cells; medulla cell walls 
with small triangular trigones, hyaline. Rhizoids scattered, on stolons arising from the lateral merophytes at 
the base of leaves and from the ventral merophyte row. Leaves within stolon sector reduced, entire, remote to 
contiguous. Leaves contiguous to imbricate, succubously inserted and orientated, triangular-oblong, 1250- 
1700 pm long x 550-780 pm wide, dorsal margin straight to shallowly arched, apex truncate to rounded, 
ventral margin straight in outer three quarters and curved at base, not or only shallowly ampliate; outer dorsal 
margin, apex and ventral margins with 9-15 sharp triangular teeth, evenly sized and spaced; leaf insertion 

J-shaped, recurved at ventral end, decurrent dorsally, attaining dorsal stem midline, not attaining the ventral 
stem midline, leaving two or more cortical cell rows leaf-free. Marginal leaf cells oblong, long axis parallel 
to leaf margin, 18-26 pm long x 10-21 pm, walls with bulging trigones, free external wall continuously 
thickened; medial leaf cells isodiametric to ovoid, 19-32 pm long x 16-23 pm wide, walls unpigmented, 
with bulging trigones, cells in leaf base ovoid to oblong, 20-41 pm long x 13-25 pm wide walls with bulging 

trigones, trigones not confluent. Cell surfaces smooth. Oil-bodies not known. Underleaves absent. Asexual 
reproduction absent. 

Dioicous. Male plants not seen. Gynoecia at shoot apices; bracts triangular-oblong, larger than adjacent leaves, 

1700-2050 pm long x 750-1200 pm wide, margins with coarse triangular teeth of variable size; female bracteole 
absent. Subfloral innovations one produced by lateral-intercalary branching from between the female bracts. 
Perianth campanulate, 2050-2500 pm long and 1700-2000 pm wide at mouth, dorsal keel longer than ventral 
keel, dorsal and ventral keels unwinged; laterally compressed, lateral walls plane; labia curved, each with 15-22 
spinose dentate teeth. Figs 43,44. 

Recognition: Plagiochila vampira can be recognized by the combination of sparingly branched, monomorphic 
shoots with lateral-intercalary vegetative branching, the spreading, triangular-oblong leaves with 9-15 evenly 

spaced triangular teeth, and stem surfaces lacking lamellae or paraphyllia. 

Plagiochila vampira is similar to some of the varieties of Plagiochila rutilans (see for example Heinrichs et al. 
2002), but P. rutilans is not closely related to P vampira and the distribution of P rutilans is Neotropical. 

Distribution and Ecology: Plagiochila vampira is known only by the type gathering, which was made at 
1200 m on the summit ridge of Kahlpalim Rock in simple notophyll montane rainforest. Here P vampira grew 
as a trunk epiphyte in a mixed short turf with Chiastocaulon dendroides. 

Notes on other species in Plagiochila sect. Abietinae 

Plagiochila hampeana Gottsche, Botanische Zeitung. Berlin, Beilage 16: 38 (1858) 

Type citation: Plagiochila abietina V. der Sande Lacoste in Hb. Hampeano 

Type: Java. 1894,2920 m, Kjellerup, Herb. Gottsche,‘Gottsches original’ (lectotype designated by Inoue (1984) 
but here rejected: G 00264701!) 
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Fig 43. Plagiochila vampira.A: teeth from leaf margin. B: shoot in dorsal view. C: shoot in ventral view. D: leaf marginal 

cells. E: leaf medial cells. F: leaf basal cells. G: three teeth from the perianth mouth. H: perianth mouth. I: dorsal view of 

gynoecium with perianth on shoot. J: ventral view of gynoecium with perianth on shoot. K: four female bracts. L: three 

perianths in lateral view. M: stem transverse section from leafy shoot. All from MAM. Renner 6929 & T.C. Wilson 

(NSW 855503). 
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Fig 44. Plagiochila vampira leaves, all from MAM. Renner 6929 & T.C. Wilson (NSW 855503). 

Notes: Inoue’s lectotype of P. hampeana has ovate, imbricate leaves with evenly sized and spaced, reasonably 
close-set teeth round the entire postical leaf margin. The paraphyllia are long linear things resembling the 
paralamellae on P. homomalla - they are broad based, low, and triangular. However, details in the protologue 
of P hampeana are pertinent to lectotypification. Firstly, Gottsche based his new species on specimen(s) 
from Sande Lacoste in herb. Hampe under the name P abietina. A lectotype should be selected from among 
the specimens in or derived from herb. Hampe. Secondly, Gottsche stated ‘A Plagiochila abietina N. ah Es. 
(Synops. Hepat. p. 57. n. 88) differ caule nudo glabro, nec hirsuto’ (Gottsche 1858 p. 38) which can be roughly 
translated as ‘from P abietina differs by the stems glabrous naked, and not hirsute’, given ‘nec’ is being used as 
a conjunction. Gottsche’s species had glabrous stems without paraphyllia, and any lectotype should agree with 
the protologue in this detail. Other data from the protologue emphasize this character, in particular the section 
where Gottsche expands on his decision to recognize P hampeana as distinct from P abietina, explaining 
'Plag. abietina. Die von v. d. Sde. Lacoste geschickte Pflanze ist nicht Plag. abietina N. ah Es., weil der Stengel 
glatt ist, wahrend der Stengel der wirklichen PL abietina durch klien 3gliedrige dicht stehende Haare rah is 
und die Pflanze daher in eine eigene Gruppe wit Plag. acanthocauUs Sullivant und Plag. hirta Taylor (Ldbg.) 
gehort.’ [roughly: v. d. Sde. Lacoste’s skillful plant is not P abietina N. ah. Es., because the stalk is smooth, 
while the stem of the actual P. abietina is characterized by clusters of 3-membered dense-standing hairs, and 
therefore the plant belongs in its own group with P. acanthocauUs Sullivant and P. hirta Taylor (Ldbg.)]. The 
lectotype proposed by Inoue (1984) has hirsute stems, though the density of paraphyllia is not as great as in his 
P. abietina. On this critical character Inoue’s lectotype is in conflict with the protologue and must be rejected 
(Article 9.19b). 

Plagiochila gedeana Schiffn., Die Hepaticae der Flora von Buitenzorg: 146 (1900) 

Type citation: n.v. 

Type: Java, Prov. Preanger, in regione superiore montis ignivomi Gedeh, regio alpina, 2500 m, 10 Jul 1894, 
Schiffner Iter Indicum 1893/94 No. 1028 (FH! G 00064462!) 
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Notes: The type of R gedeana contains two Plagiochila elements, one with lateral intercalary branches, rhizoids 
copious and scattered on ventral stem surface within leafy shoot sectors, large contiguous to imbricate leaves 
with prominent cnemis, this plant is a Peculiares. The other element has Frullania-type branches only, remote to 
contiguous leaves, and paraphyllia on the dorsal stem surface, also prominent cnemis but ovate-long-triangular 
leaves. The paraphyllia are triangular, low, long, and restricted to two lines down the dorsal stem surface, 
except at branches where they occur on the lateral side of the stem postical to the branch. Lectotypification 
within the type specimen is required. 

Plagiochila sect. Plagiochila 

Type: Plagiochila asplenioides (L.) Dum. 

The sole Australasian representative of sect. Plagiochila is P lamellata, a species here segregated from the 
P trapezoidea Lindenb. complex. The limits of sect. Plagiochila have not been fully assessed, the section is 
currently circumscribed by the tubular perianth, the exclusively lateral-intercalary vegetative branching, 
and the low spore ornamentation. Plagiochila trapezoidea (including P. lamellata) was resolved sister to the 
remainder of sect. Plagiochila by Renner et al. (2017a), and although P trapezoidea has a thin-walled capsule 
epidermis, a feature not found in species of sect. Plagiochila (Heinrichs 2002), it was conservatively placed 
in sect. Plagiochila. In addition to the unusual capsule epidermis, P trapezoidea and its likely allied species, 
including P innovans and P lamellata, have dorsal stem lamellae, another feature not found in sect. Plagiochila, 
but it remains to be seen whether a case for segregating these species can be made once relationships have been 
reconstructed on the basis of a comprehensive species sample. 

In addition to the European species P asplenioides diadPporelloides and their hybrid P x britannica (Barbulescu 
et al 2017), P sect. Plagiochila species occur in central and south eastern Asia, Malesia, and the Pacific, but the 
exact number of species belonging to this lineage is not yet known. Soderstrom et al. (2016) placed 27 species 
here, and though membership of most species has been confirmed by molecular data, one New Zealand species 
listed here, P. circumdentata Steph., belongs in sect. Deflexifoliae. 

Plagiochila lamellata M.A.M.Renner sp. nov. 

Diagnosis: Plagiochila lamellata shares with P. trapezoidea and P. innovans the distinctive single longitudinal 
lamella adjacent to and parallel with each leaf on the dorsal stem surface; but P. lamellata differs from 
P. trapezoidea by its smaller size, closely imbricate leaves whose margins bear 14-24 teeth, rather than 
contiguous leaves with more than 50 teeth; P. lamellata differs from P. innovans by the presence of a wing on 
the perianth dorsal keel, and the asymmetrically ovate leaves, rather than perianth dorsal keel without a wing 
and triangular-ovate leaves. 

Type: Australia, Queensland, Daintree National Park, track to Manjal Jimalji, between coral fern patch and 
split rock, 16°23'29"S 145°17'29"S, 1025 m, 19 May 2014, M.A.M. Renner 6976 & T.C. Wilson (holotype: NSW 
858927; iso types: BRI, CANB, G, SUVA) 

Etymology: in reference to the lamellae on the dorsal stem surface. 

Description: Plants with procumbent, irregularly branched leafy shoots arising from a basal creeping 
stolon; stolons arising from other stolons by lateral-intercalary branching; shoot systems to 50 mm long, 
monomorphic; primary shoots 3.0-4.2 mm wide, branches arising by lateral-intercalary branching, Frullania- 

type and ventral-intercalary vegetative branching absent. Stems with one linear, entire, lamella per leaf, inserted 
parallel with and on the outside of each dorsal leaf insertion line, without paraphyllia or paraphyses; reddish- 
brown, in primary shoots to 450 pm diameter, transversely elliptic, surfaces apparently smooth; cortical cells 
in 3 or 4 layers, cortical cell walls strongly and continuously thickened, red-brown pigmented, all cortical cells 
smaller than medulla cells; beneath the cortex proper a single subcortical tier of large cells with continuously 
thickened walls separates the cortex and medulla; medulla cell walls hyaline, without thickening. Rhizoids 
scattered, on stolons arising from the lateral merophytes at the base of leaves and from the ventral merophyte 
row. Leaves within stolon sector reduced, entire, remote to contiguous. Leaves imbricate, succubously inserted 
and subtransversely orientated, primary shoot leaves asymmetrically ovate, 1950-2850 pm long x 1550-2450 
pm wide, dorsal margin straight, revolute, apex broadly rounded, ventral margin shallowly curved, base 
ampliate, then arched at very base; apex and ventral margins with 14-24 spinose teeth, teeth evenly sized, 
one to three cells broad at base, uniseriate above, up to four cell tiers tall, cells rectangular or oblong; leaf 
insertion J-shaped, recurved at ventral end, decurrent dorsally, attaining dorsal stem midline, not attaining 
the ventral stem midline, leaving two or more cortical cell rows leaf-free. Marginal leaf cells quadrate to short 
rectangular, or irregular polyhedral, long axis parallel or perpendicular to leaf margin, 14-25 pm long x 10-24 

pm wide, walls with strong continuous thickening, sometimes more pronounced along the middle of cell 
walls; medial leaf cells oblong to elliptic, 29-44 pm long x 20-33 pm wide, walls unpigmented, with coarse 
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bulging or triradiate trigones that often extend along medial walls and may be confluent, some longitudinal 
walls continuously thickened between trigones, cells in leaf base long oblong and sometimes slightly sinuous, 
with truncate or less often tapering ends, 55-115 pm long x 12-20 pm wide, longitudinal walls continuously 
and evenly thickened, transverse walls less thickened. Cell surfaces smooth. Oil-bodies unknown. Underleaves 
absent. Asexual reproduction absent. 

40 |jm 
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Fig 45. Plagiochila lamellata. A: leaf marginal cells. B: dorsal view of primary shoot. C: five teeth from leaf margin. 

D: cells at leaf apex. E: leaf medial cells. F: leaf basal cells. G: two female bracts. H: detail of teeth from perianth mouth. 

I: ventral view of primary shoot. J: two perianths in lateral view. K: lateral view of perianth bearing shoot showing 

subfloral innovation. L: perianth mouth. M: dorsal sector of transverse section through stem from leafy shoot. All from 

MAM. Renner 6976 & T.C. Wilson (NSW 858927). 
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Plagiochila lamellata 

Fig 46. Plagiochila lamellata leaves, from MAM. Renner 6928 & T.C. Wilson (NSW 855092), M.A.M. Renner 6976 & 
T.C. Wilson (NSW 858927) and M.A.M. Renner 6480, V.C. Unis & EA. Brown (NSW 897031). 

Dioicous. Androecia not seen. Gynoecia at apices of shoots; bracts asymmetrically ovate, larger than adjacent 
leaves, 4200-4600 pm long x 2500-3000 pm wide, margins with spinulose teeth; female bracteole absent. 
One subfloral innovation produced by lateral-intercalary branching from between the female bracts. Perianth 

oblong, to 5000 pm long and 1800 pm wide at mouth, dorsal keel with a broad wing near the base, ventral keel 

unwinged; laterally compressed but with an inflated base, lateral walls plane; labia shallowly curved, each with 
numerous spinulose teeth. Figs 45,46. 

Recognition: Plagiochila lamellata is the only species in Australia with one lamella per leaf on the dorsal 
stem surface, located on the outside of the leaf insertion line. Plagiochila lamellata is bronze-green in life, 
often grows on granite boulders in tropical montane forest, has up to 24 small spinose teeth on the apical 
and ventral margin of its triangular-ovate leaves, the long basal leaf cells with continuously thickened walls, 
and elliptic medial leaf cells with discrete trigones; vegetative branching exclusively lateral-intercalary, the 
perianths are ligulate, and have a dorsal wing on the basal third, and the leaves have an indistinct basal vitta of 
long rectangular cells. 
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Plagiochila trapezoidea differs from P lamellata by its more numerous teeth on the leaf margin, usually more 
than 50 distributed on all margins (but not in the type plant) compared with 14-24 around the apex and on 
the ventral margin in P lamellata, and the smaller teeth on the perianth mouth, 2 or 3 cells long compared 
with 3-5 cells long in P. lamellata. The leaf cell walls of P trapezoidea bear less pronounced secondary wall 
thickenings than P lamellata, but whether this is the result of environmentally induced variation or inter¬ 
species difference is not known. Plagiochila trapezoidea is a larger plant, and has contiguous leaves. 

Plagiochila innovans is distinct from Plagiochila lamellata in the absence of a dorsal wing on the perianth, 
and in the triangular leaf shape. Plagiochila lamellata perianths have a dorsal wing, and the leaves are ovate- 
triangular. However, these two species seem, on the basis of the protologue of P innovans at least, very similar 
and further work to clarify their circumscription is required. 

Distribution and Ecology: Plagiochila lamellata is apparently endemic to Australia, where it is confined to 
tropical montane rainforests above 900 m elevation in the Wet Tropics Bioregion of north-east Queensland. 
Plagiochila lamellata is usually found growing as a lithophyte on granite outcrops and exposed boulders within 
the forest interior. Here it may form extensive near pure turfs, or mixed turfs including other Plagiochila 
species including P abietina, P aenea and P conturbata. 

Representative specimens examined: Australia: Queensland: Cook, Daintree National Park, Manjal Jimalji, 
track to summit, vicinity of split rock, 16°23'25"S 145°17'28"E, 966 m, 19 May 2014, M.A.M. Renner 6982 & 

TC. Wilson (NSW 858928); Daintree National Park, track to Manjal Jimalji, between coral fern patch and split 
rock, 16°23'32"S 145°17'31"S, 1136 m, 30 Aug 2014, M.A.M. Renner 7273 & L.J. Gray (NSW 849294); Mount 
Lewis Road, c. 30.5 km from intersection with Mossman-Mount Molloy Road, c. 50 m up small stream. State 
Forest 143, 16°30'50"S 145°16T0"E, 16 Jul 1994, E.A. Brown 94/502b, R.G. Coveny & B. Tan (NSW 298151); 
Cook, Dinden Natinal Park, Kahlpalim Rock, between summit and junction with Ridge track, 17°0'59"S 
145°37'49"E, 1200 m, 12 May 2014, M.A.M. Renner 6928 & TC. Wilson (NSW 855092); Cook, Bellenden Ker 
Range, Wooroonooran National Park, Mulgrave River catchment, track between Choorichillum and Bartle 

Frere (South Peak), 17°23'55"S 145°49'00"E, 1545 m, 31 Mar 2012, M.A.M. Renner 6480, V.C. Unis & E.A. 

Brown (NSW 897031). 

Excluded from the Australasian flora 

Plagiochila renitens (Nees) Lindenb., Species Hepaticarum 2-4: 90 (1840) 

Basionym: Jungermannia renitens Nees, Enumeratio plantarum cryptogamicarum Javae: 76 (1830) 

Type citation: in Java insula. (Blume et Reinwardt.) 

Type: Java (G 00115160!) 

Notes: The presumed type of P. renitens (G 00115160) has spinose-dentate teeth around two thirds of the leaf 
The leaf has a distinct cnemis, there are rhizoids scattered continuously on the ventral stem surface, there are 
no paraphyllia on either dorsal or ventral stem surfaces, and no Australian plants agree in all details with the 
type. 

Plagiochila trapezoidea Lindenb., Species Hepaticarum 2-4: 112 (1840) 

Basionym: Jungermannia asplenioidesf>australis Nees, Enumeratio plantarum cryptogamicarum Javae: 73 
(1830) 

Type citation: in Java insula ad terram 

Type: (So & Grolle 2000): Indonesia. Java. "mis. Nees ab Es. 1832”. (holotypes fide So & Grolle (2000): 
W Lindenberg Hep. 851) 

=Plagiochila intercedens Schiffn., Die Hepaticae der Flora von Buitenzorg: 151 (1900) 

Type citation: n.v. 

Type: Indonesia. Sumatra occid., Mt. Singalang, 2390 m, 1894, Schiffner 1083 (Lectotype designated by 
Inoue 1984a: FH); residual syntypes: Indonesia. Sumatra occid., Mt. Singalang, 2440 m, 1894, Schiffner 1084 
(G001288721 G00128873! G00128874!) 

=Plagiochila vinkii Inoue et Grolle, Studies on the Cryptogams of Papua New Guinea: 14 (1979) 

Type citation: n.v. 

Type: Papua New Guinea. Southern Highlands Distr. Mt. Ne, Tari Subdistr., 2730 m, in Nothofagus forest, Vink 
17332/b (holotype: L, isotypes: JE, TNS) 
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=Plagiochila winteri Steph., Species Hepaticarum 6: 241 (1922) 

Type citation: Java (Winter legit) 

Type: Cameroons, Buea, 1500 m, 14 Oct 1891, Prewss 1075, ex herb. Berlin (G) 

Notes: The residual syntypes of R intercedens have long perianths with ciliate-denticulate labia, and male bracts 
that are inflated and loosely imbricated. Branching is wholly lateral-intercalary. On the ventral leaf insertion 
line is recurved and decurrent to the extent that a continuous low wing of tissue runs between adjacent leaves. 

No Australian specimens corresponding with the type of R trapezoidea have been seen, possibly R trapezoidea 
has been reported as a result of confusion with R lamellata. 

Representative specimens examined: Papua New Guinea: Western Highlands, Tabibuga Road, Jimi Valley, 
14 km N of Banz, 5°4TS 144°38'E, 1950 m, 25 Jun 1982, H. Streimann 20846 (CANB 8400484); Southern 

Highlands, Munia Logging Area, 14 km NW of lalibu, 6°lTS 153°55'E, 2300 m, 8 Sep 1982, H. Streimann 
23223 (CANB 8405928); Morobe Province, Ekuti Divide, Bulolo-Aseki Road, 33 km WSW of Bulolo, 7°19'S 
146°23'E, 2260 m, 16 Jun 1982, H. Streimann 20060 (CANB 8212037); Morobe Province, Mt Kaindi, 5 km W 
of Wau, 7°19'S 146°44'E, 2300 m, 26 Jul 1982, H. Streimann 22444 (CANB 8403607); ibid, H. Streimann 22453 
(CANB 8403616); ibid, H. Streimann 22454 (CANB 8403617); Morobe Province, track to Mt Kaindi, 4 km W 
of Wau, 7°21'S 146°41'E,2230 m,22 May 1982, H. Streimann 19868 (CANB 8211182). 

Plagiochila sect. Peculiares Schiffn., Hep. El. Buitenzorg: 107 (1900) 

Type: Rlagiochila peculiaris Schiffn. 

Section Reculiares contains five species distributed throughout Malesia and extending east to Fiji and Samoa and 
south to the Australian Wet Tropics. Section Reculiares is characterized by the unusual vermicular secondary 
thickenings on leaf cell walls (Inoue 1984). Inoue (1984) stated that sect. Reculiares shared characters with 
both sect. Rlagiochila and sect. Zonatae, the latter was synonymized with sect. Reculiares by Soderstrom et al. 
(2015) who cited molecular evidence from R magna Inoue a putative relative of the type species, Rlagiochila 
zonata Steph., which has not yet been included in molecular phylogenetic analyses. Section Zonatae is resolved 
polyphyletic in some analyses (J. Heinrichs unpublished data), so whether this synonymy is appropriate 
remains to be tested. 

Key to species of Plagiochila sect. PeculiareSy adapted from Inoue (1969). 

1. Ventral leaf base often strongly incurved (subsect. Zantenii Inoue) . 2 

1. Ventral leaf base not incurved, (subsect. Reculiares) .4 

2. Leaves reniform.R zantenii Inoue 

2. Leaves triangular-ovate. 3 

3. Leaves entire or with 2 or 3 teeth at apex, margins plane.R huerlimannii Inoue 

3. Leaves with 0-8 teeth around apex and onto dorsal margin, ventral margin undulate. 
.R aenea M.A.M.Renner 

4. Teeth present around all leaf margins.5 

4. Teeth absent from dorsal leaf margin.R crassitexta Steph. 

5. Cells at mid-leaf 55-75 x 25-30 pm, teeth on dorsal leaf margin 12-19, toothed to 
base of dorsal margin; plants large, usually 5-8 cm long; known from Sumatra, 
Java, Borneo.R peculiaris Schiffn. 

5. Cells at mid-leaf 21-27 x 14-18 um, teeth on dorsal leaf margin 2-6, toothed in 
outer half only; plants small, usually 4-6 em long; known only from the 
Philippines. R philippinensis Steph. 

Some individuals of Rlagiochila aenea will key above to R crassitexta in subsect. Reculiares. The morphological 
variation exhibited by R aenea suggests subsection Reculiares may be polyphyletic, and the subsectional 
classification requires further investigation on the basis of a study including all species. As noted below, it also 
suggests that the circumscription of R aenea requires further investigation. 
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Plagiochila aenea M.A.M.Renner sp. nov. 

Diagnosis: Plagiochila aenea can be distinguished by the nitid, monomorphic, sparingly branched shoots 
with lateral-intercalary vegetative branching, the imbricate, transversely oriented triangular ovate leaves with 

(typically) a few triangular teeth around the leaf apex and outer half of the ventral margin only and a reflexed 
auricle at the base of the broad ampliate leaf base, leaf cell walls with nodular trigones and conspicuous bulging 
medial thickenings, 2 or more on each wall face, the perianths with labia bearing bidentate spinose-dentate 
teeth, smaller lateral teeth projecting from the sides of larger teeth in a fractal pattern. 

Type: Australia: Queensland: Cook, Daintree National Park, track to Manjal Jimalji, between coral fern patch 
and split rock, 16°23'29"S 145°17'29"E, 1025 m, M.A.M. Renner 6975 & T.C. Wilson (holotype: NSW 858925; 
isotypes: BRI, CANB, MEL, SUVA). 

Etymology: aenea bronzed, in reference to the colour of living plants. 

Description: Plants with procumbent, irregularly branched leafy shoots arising from a basal creeping 
stolon; stolons arising from other stolons by lateral-intercalary branching; shoot systems to 70 mm long, 

monomorphic; primary shoots 4.0-4.7 mm wide, branches arising by lateral-intercalary branching, Frullania- 
type and ventral-intercalary vegetative branching absent. Stems without lamellae, paraphyllia or paraphyses; 
stem reddish-brown, in primary shoots to 450 pm diameter, transversely elliptic, surfaces ridged by projecting 
cortical cell profiles; cortical cells in 3 or 4 layers, cortical cell walls strongly and continuously thickened, 
red-brown pigmented, all cortical cells smaller than medulla cells; medulla cell walls hyaline, without some 
continuous thickening on cell walls and small triangular trigones. Rhizoids scattered, on stolons arising from 
the lateral merophytes at the base of leaves and from the ventral merophyte row. Leaves within stolon sector 
reduced, entire, remote to contiguous. Leaves imbricate, succubously inserted and orientated, triangular, 
1550-2850 pm long x 1500-2500 pm wide, dorsal margin straight, revolute, apex obtuse to acute, ventral 
margin straight in outer half, base ampliate, sometimes with one or two undulations, often with the extreme 
base reflexed in a semicircular flange; apex with 0-9 spinose dentate teeth, evenly sized, two to four cells broad 
at base, uniseriate toward the apex, four to six cell tiers tall, cells rectangular or oblong, apical cell slightly 
elongate; leaf insertion J-shaped, recurved at ventral end, decurrent dorsally, attaining dorsal stem midline, 
and attaining the ventral stem midline. Marginal leaf cells short to long rectangular, long axis parallel to leaf 
margin, 18-43 pm long x 8-22 pm wide, walls with one or two prominent, rounded medial thickenings on 
each face, either in opposing pairs or not, with smaller bulging trigones at wall junctions, free external wall 
continuously thickened, medial cells oblong to long oblong, 48-91 pm long x 14-24 pm wide, two to four 
prominent, rounded medial thickenings on each face, either in opposing pairs or not, with smaller bulging 
trigones at wall junctions, cells in leaf base oblong to long oblong, with truncate ends, 65-130 pm long x 14-21 
pm wide, longitudinal walls with two to four prominent, rounded medial thickenings on each face, either 
in opposing pairs or not, or continuously and evenly thickened, transverse walls unthickened. Cell surfaces 
smooth. Oil-bodies unknown. Underleaves absent. Asexual reproduction absent. 

Dioicous. Androecia not seen. Gynoecia at apices of shoots; bracts triangular ovate, larger than adjacent 
leaves, 3500-4200 pm long x 2600-2900 pm wide, margins with spinulose teeth; female bracteole absent. 
One subfloral innovation produced by lateral-intercalary branching from between the female bracts. Perianth 

oblong, to 4700 pm long and 2200 pm wide at mouth, dorsal keel unwinged, ventral keel unwinged; laterally 
compressed but with an inflated base, lateral walls plane; labia shallowly curved, each with fractal spinulose 
dentition. Figs 47-49. 

Recognition: Plagiochila aenea can be recognized by the broad triangular leaves with a broad ampliate base, 
the nearly entire leaf margins save a few triangular teeth scattered around the leaf apex, the bronze-green 
colour, and the vermicular thickenings on the leaf cell walls. In addition, vegetative branching is exclusively 
lateral-intercalary, the shoot systems are monomorphic, and the plants grow as lithophytes on exposed granite 
outcrops and boulders in montane rainforests of the Wet Tropics Bioregion of north-east Queensland. 

Within Australia P aenea is similar to P lamellata in the monomorphic shoots, exclusively lateral-intercalary 
vegetative branching, bronze colour, and occupancy of granite, but can be distinguished by the absence of 
lamellae on the dorsal stem surface and the few triangular teeth around the leaf apex only, and the vermiculately 
thickened leaf cell walls. 

Plagiochila aenea differs from P zantenii by triangular-ovate leaf shape and presence of teeth on leaf margins 
(versus leaves reniform and entire). 

Plagiochila aenea differs from P huerlimannii by having the teeth around the leaf apex only, the undulate 
ventral margin, and broad ampliate leaf base; and the closely imbricate leaves obscure stem in dorsal view 
(versus leaves entire, ventral margin plane, base moderately ampliate, leaves contiguous with stem visible in 
dorsal view). 
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Fig 47. Plagiochila aenea. A: shoot dorsal view. B: perianth bearing shoot dorsal view. C: shoot ventral view. D: leaf 

marginal teeth. E: leaf apex. F: leaf margin near apex. G: leaf ventral margin. H: leaf medial cells. I: leaf basal cells. 

J: perianth mouth. K: dorsal part of transverse stem section from leafy shoot. L: perianth in lateral view. M: two female 

bracts. N: teeth from perianth mouth. A, C-I, K from MAM. Renner 7273 & LJ. Gray (NSW 849269); B, J, L-N from 

MA.M. Renner 7106 & T.C. Wilson (NSW 852983). 
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Fig 48. Plagiochila aenea leaves, from MAM. Renner 2230 & E.A. Brown (NSW 980513), M.A.M. Renner 6975 & T.C. 
Wilson (NSW 858925), and MA.M. Renner 7273 & LJ. Gray (NSW 849269). 

Plagiochila aenea differs from R peculiaris by the triangular-ovate leaf shape, restriction of teeth to the leaf 
apex, and the teeth narrow triangular (versus leaves rotund, teeth ciliform and distributed all around the leaf 
margin). 

Plagiochila aenea differs from R philippinensis by having the leaf base incurved, rather than plane. 

Variation: Individuals exhibit variation in leaf shape and dentition. One individual included in this study (NSW 
852983) differed from others in colour, leaf shape and dentition, having leaves without a broadly ampliate base, 
and up to 35 marginal teeth (Fig. 49). In the field this plant was a mid-green colour, and was mistaken for a 
member of sect. Cucullatae, such was its field-aspect. This individual was included in the molecular phylogeny 
of Renner et al (2017a) and was resolved sister to the other R aenea individuals, but without strong support. 
Further study of additional specimens is warranted to fully resolve its status, given the significant differences 
in leaf shape, dentition, and microsite occupancy. 
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Fig 49. Plagiochila aenea leaves, all from MAM. Renner 7106 & T.C. Wilson, (NSW 852983). 

Distribution and Ecology: Plagiochila aenea is known only from Australia, where it is confined to tropical 
montane rainforests above 900 m elevation in the Wet Tropics Bioregion of north-east Queensland. Plagiochila 

aenea is usually found growing as a lithophyte on granite outcrops and exposed boulders within the forest 
interior. Here it may form extensive near pure turfs, or mixed turfs including other Plagiochila species 
including P. abietina, P. conturhata, and P lamellata. The morphologically deviant form of P aenea, noted 
above, was collected as an epiphyte on a tree-trunk base at Charmillan Creek near Ravenshoe where it grew 
with P hantamensis. 

Representative specimens examined: Australia: Queensland: Cook, Daintree National Park, track to Manjal 
Jimalji, between coral fern patch and split rock, 16°23'32"S 145°17'31"S, 1136 m, 30 Aug 2014, M.A.M. Renner 
7273 & L.J. Gray (NSW 849269); Wooroonooran National Park, Mount Bartle Frere centre peak, 17°23T9"S 
145°48'30"E, 1525 m, 15 Jul 2005, M.A.M. Renner 2230 & E.A. Brown (NSW 980513); North Kennedy, 
Tully Falls National Park, Tully Falls Road, track to Rhyolite Pinnacle from Charmillan Creek, 17°42'40"S 
145°33T2"E, 1085 m, M.A.M. Renner 7106 & T.C. Wilson, (NSW 852983). 
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Notes on other species of Plagiochila sect. Peculiares. 

Plagiochila peculiaris Schiffn., Die Hepaticae der Flora von Buitenzorg: 157 (1900) 

Type: Indonesia. Sumatra occid. in cacumine montis Singalang, 2800 m, 25 Jul 1894, Schijfner Iter Indicum 
1893/94 No. 1102 (lectotype designated by Inoue (1984): FH, isolectotypes: G 00264755! G 00264754! 
G 00264753! JE) 

Notes: In the strict sense, Plagiochila peculiaris is a large plant in comparison with other Plagiochila species; 
when hydrated the shoots in the isolectotypes are nearly 10 mm across, the leaves are nearly isosceles triangles 
with the hypotenuse adjacent the stem, the interior leaf margin is broadly ampliate and imbricate over the 
ventral stem surface, and bears long spinose-dilate teeth. The shoots are nitid, and the unusually shaped and 
thickened cells are apparent under the dissecting microscope. 

Representative specimens examined: Thailand, Nakornsrithamarat, granitic massive Khao (Mt.) Luang, 
8°30'N 99°45'E, 1740 m, 5 Eeb 1966, A. Touw 11801 (CANB 225337); Malaysia: Pahang, Cameron Highland, 
Brinchang, trail to Iran Mountain, 2000 m, 14 Mar 2004, A. Ilkiu-Borges, S.R. Gradstein, K. T. Yong & M. Ponniah 
3027 (CANB 00669804). 

Plagiochila sect. Vagae Lindenb., Monographia hepaticarum generis Plagiochilae: xv. (1844) [1843] 

Type: (lectotype designated by Heinrichs et al 2002) Plagiochila patula (Sw.) Lindenb. 

This speciose section has a circumtropical distribution, with centres of diversity in the Neotropics especially the 
Andes, and Malesia, and around 100 species are currently attributed to it (Soderstrom et al 2016). Plagiochila 
sect. Vagae can be recognized by their combination of pseudodichotomous Frullania-type vegetative branching, 
shoot systems that are hierarchically structured with two, three or four or more shoot orders in which leaf size 
decreases with increasing shoot order, and leaf shape and dentition may also change among shoot orders. Leaf 

teeth are typically triangular, not spinose. Asexual reproduction by leaf-borne propagules occurs in many 
species, but not necessarily all individuals. Underleaves and or ventral stem paraphyllia are present in some 
species. Most species are yellow-green in life. Perianths are transversely broadly ovate in lateral view, and often 
have a wing on the dorsal keel. Eleven species of sect. Vagae are here recognized for Australia, four of these are 
new species, and two are new records. Section Vagae is among the more challenging lineages within Plagiochila 
in terms of species circumscription. In Malesia and Australasia many problems remain, which will best be 
addressed on the basis of a greater sampling of individuals from across this region. 

Plagiochila daviesiana Steph., Bulletin de FHerbier Boissier, ser. 2,3:105 (1903) = Species Hepaticarum 

2: 285 (1903) 

Type citation: Pacific Isles (?) Georges Davies. 

Type: Pacific Isles, herb. Georges Davies, 1889 (G 00067757!) 

=Plagiochila bellenderiensis Steph., Bulletin de FHerbier Boissier, ser. 2, 4: 601 (1904) = Species Hepaticarum 
2: 452 (1904) 

Type citation: Queensland (Bailey) 

Type: Australia: Queensland: Bellenden Ker Range, 1889, EM. Bailey (ex herb. Brotherus 648 ?) (holotype: 
G 00064210! isotype: BM! (as P. mittenii det Steph.) 

Notes: The type of P. daviesiana in G is a single ramified shoot system with pseudodichotomous Frullania-type 
vegetative branching, and numerous gynoecia. The shoots bear leaves corresponding with those of tertiary and 
quaternary shoots in Australian plants, having a deeply bilobed apex and 1-3 teeth on the postical margin that 
is inclined toward the stem when hydrated. The female bracts are similarly dentate as in Australian plants. The 
perianth mouth is lacerate, with 6-10 long teeth per labium. 

The type of P. junghuniana comprises several ramified shoots with pseudodichotomous Frullania-type 
vegetative branching, and several gynoecia. The leaves are broader than in P. daviesiana, with a shallowly 
bifid apex, and 4-8 small triangular teeth on the postical margin, which is perpendicular to the stem when 

hydrated. The perianth mouth is denticulate, with ca. 15-20 short teeth on each labium. 

The Bonner lectotype of Plagiochila pulchra Steph. from New Caledonia is different again. This plant, though 
only nine or ten shoot systems are present in the type, exhibits no dichotomous branching. The leaves are 
apparently caducous about one-third from the leaf base. The leaf apex is shallowly bifid and there is one or two 
additional teeth on the postical margin of leaves on primary shoots, but no any additional teeth on tertiary and 
quaternary shoot leaves. Additional research into the identity of P. pulchra is required, but the differences in size. 
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branching, leaf shape and leaf dentition all suggest that it is not conspecific with the Malesian R junghuniana. 
No plants corresponding in morphology with the Bonner lectotype of R pulchra are known from Australia. 
The Philippine paralectotype of R. pulchra is a good match with R junghuhniana. 

The type of R bellenderiensis is R daviesiana, not R paucidens or R metcalfii, in whose synonymy R. bellenderiensis 
was placed by So (2000). Rlagiochila daviesiana needs to be critically compared to Rlagiochila didyma Inoue 
and Rlagiochila padangensis Schiffn., both species similar to R junghuhniana but differentiated from it by the 
same characters as is R daviesiana here (Inoue 1974). 

Etymology: dedicated to Georges Davies, who gathered the type material. 

Description: Plants with pseudodichotomously branched leafy shoots arising from a basal creeping stolon; 
stolons arising from other stolons by lateral-intercalary branching; horizontally spreading or pendulous; shoot 

systems to 70 mm long and 40 mm wide, trimorphic; primary shoots 2.3-3.0 mm wide, secondary shoots c. 
1.5-2.4 mm wide; branches arising by Frullania-type branching, lateral- and ventral-intercalary vegetative 
branching absent. Stems without paraphyllia, lamellae or paraphyses; stem reddish-brown, in primary shoots 
to 450 pm diameter, transversely elliptic, surfaces apparently smooth; cortical cells in 4 or 5 layers dorsally, 5 
or 6 layers ventrally, cortical cell walls heavily and continuously thickened, red-brown pigmented, walls on all 
internal cortical cells heavily thickened to same degree, walls on external cortical cell tier thickened but not 
so heavily, cell lumen quadrate in cross section, not so constricted as internal cortical cell lumena, all cortical 
cells smaller than medulla cells; medulla cell walls yellow-pigmented, walls with irregular bulging trigones 
and continuous medial wall thickening. Rhizoids scattered, on stolons arising from the lateral merophytes at 
the base of leaves and from the ventral merophyte row. Leaves within stolon sector reduced, entire, remote to 
contiguous. Leaves imbricate, succubously inserted and orientated, on primary shoot leaves oblong-triangular, 
1490-1730 pm long x 900-1080 pm wide, dorsal margin straight or arched, apex truncate, ventral margin 
straight to arched in outer two thirds, and curved and ampliate at base; with 6-10 sharp triangular teeth 
distributed around the apex and along ventral margin, scattered and irregularly spaced, often with a break 

along the median part of the ventral margin, teeth around the leaf apex often slightly larger and prominent, 
ampliate margin with two or three teeth, dorsal margin entire, teeth two to four cells broad at base, cells 
oblong, capped by an oblong-triangular cell with obtuse to rounded apex; secondary shoot leaves triangular- 

oblong, 1140-1265 pm long x 525-720 pm wide, base not ampliate, with 5-7 teeth; tertiary shoot leaves 
smaller again, usually narrow oblong, without basal ampliation, and with teeth confined to the apex; leaf 
insertion J-shaped, recurved at ventral end, decurrent dorsally, attaining dorsal stem midline, not attaining 
the ventral stem midline, leaving two or more cortical cell rows leaf-free. Marginal leaf cells subquadrate to 
long rectangular, 11-24 pm long x 7-13 pm wide, long axis parallel to leaf margin, walls with bulging trigones, 

some internal walls continuously thickened; medial leaf cells isodiametric to oblong, 12-24 pm long x 9-17 
pm wide, walls faint yellow pigmented, with bulging trigones somewhat elongate, rarely confluent, medial 
thickenings rare, cells in leaf base polyhedral to oblong, 16-31 pm long x 11-18 pm wide walls with bulging to 
nodulose trigones, medial thickening present on most longitudinal walls, some walls continuously thickened, 
trigones sometimes confluent, many walls with irregular continuous thickening. Cell surfaces smooth. Oil- 
bodies not known. Underleaves present or absent, persistent, triangular to filiform, with two or three filiform 
lobes. Asexual reproduction by leaf-borne cladia produced from the ventral surface of leaf cells. 

Dioicous. Androecia intercalary on secondary, tertiary, or quaternary shoots that continue vegetative growth, 

singly or in opposing pairs produced by Frullania-type branching at the base of the leading male branch; 
lateral-intercalary and ventral-intercalary branches not associated with male branches; bracts in 3-4 pairs, 
imbricate, closely packed, bract-lobe spreading, oblong, leaf-like, narrowing to a truncate apex bearing two 
prominent and one or more smaller teeth, eaves. Gynoecia not seen. Fig. 50. 

Recognition: Rlagiochila daviesiana can be recognized by the combination of pseudodichotomous vegetative 
branching, hierarchically structured shoots wherein leaf stature and dentition reduces with increasing shoot 
order, the cultriform primary shoot leaves whose apex bears two or three teeth, and whose postical leaf margin 
bears 0-4 widely spaced acicular teeth, and straight or slightly concave dorsal leaf margin. 

Small bifid underleaves are present on vegetative shoots, and the first branch underleaf on Frullania-type 
vegetative branches is particularly conspicuous, and sometimes has a longitudinal insertion line. The perianth 
base inflated, mouth bilabiate, and labia are laciniate. 

Rlagiochila daviesiana has been regarded as a synonym of R junghuhniana, but R junghuhniana has a shallower 
sinus separating the prominent teeth at leaf apex and wider leaves, and the perianth labia each bear 15-20 short 
triangular teeth whereas in R daviesiana the perianth labia each bear 6-10 laciniate teeth. The significance of 
these differences has not been assessed against data capable of substantiating the separate species status of these 
morphological forms and further investigation is required. Until this is completed I use the name R daviesiana 
for Australian plants due to the closer match on morphological grounds between them and the Tahitian type. 



A revision of Australian Plagiochila (Lophocoleinae: Jungermanniopsida) Telopea 21: 187-380, 2018 325 

Plagiochila daviesiana 

1000 pm 

Fig 50. Plagiochila daviesiana leaves, from MAM. Renner 6918 & T.C. Wilson (NSW 858917), and J.A. Curnow 4011 

(CANB 9500795). 

Distribution and Ecology: Plagiochila daviesiana is known from the island of Tahiti in the central Pacific 
and the Wet Tropics of north-east Australia. In Australia P. daviesiana occurs in complex mesophyll-vine 
rainforest below 400 m with subcanopy and ground layers dominated by Rhodamnia, Dendrocnide, Freycinetia, 
Archontophoenix, Allocasia, and Pandanus, within which it grow as a weft-forming epiphyte on twigs and 
branches of riparian vegetation. 
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Specimens examined: Australia: Queensland: Mulgrave River Forestry Road, Goldsborough Valley, 18 km 
S of Gordonvale, 17n6'S 145°47’E, 80 m, 15 Dec 1990, J.A. Curnow 4011 (CANB 9500795, NSW 428923); 
ibid, J.A. Curnow 4021 (CANB 9500805); North Kennedy, Tully Gorge National Park, Tully River, Cochable 
Creek catchment, Cannabullen Creek walking track, Whispy Falls, 17°43'34"S 145°37'22"E, 234 m, 11 May 

2014, M.A.M. Renner 6916 & T.C. Wilson (NSW 858878); ibid, M.A.M. Renner 6918 & T.C. Wilson (NSW 
858917); Tully Gorge National Park, Cochable Creek campground, 17°44'42"S 145°37'51"E, 165 m, 11 May 
2014, M.A.M. Renner 6914 & T.C. Wilson (NSW 870829); Tahiti: District of Papara, 14 Oct 1909, Miss J.E. 
Tilden (BM 000576204). 

Plagiochila minax M.A.M.Renner sp. nov. 

Diagnosis: Plagiochila minax is distinctive among Australasian Plagiochila in the pseudodichotomous, 
Frullania-type vegetative branching, the relatively large shoots with primary shoots 4.6-5.2 mm wide; the 
contiguous triangular ovate leaves with a broad ampliate base, rounded to truncate apex and straight to arched 
dorsal margin, bearing 10-16 sharp triangular teeth often the two or three teeth around the apex larger and 

conspicuous; the absence of underleaves; the spinose dentate female bracts; and the perianths with broad 
wings on the dorsal and ventral keels. 

Type: Australia, Queensland, North Kennedy, Tully Gorge National Park, Tully River, Cochable Creek 
catchment, Cannabullen Creek walking track, Whispy Falls, 17°43'34"S 145°37'22"E, 234 m, 11 May 2014, 

M.A.M. Renner 6958 & T.C. Wilson (holotype: NSW 858855; isotypes: BRI, CANB, G, LAE, MEL, SUVA). 

Etymology: minax, projecting or overhanging (Latin) in reference to the pendant-procumbent shoots. 

Description: Plants with pseudodichotomously branched leafy shoots arising from a basal creeping stolon; 
stolons arising from other stolons by lateral-intercalary branching; horizontally spreading or pendulous; shoot 

systems to 90 mm long and 60 mm wide, trimorphic; primary shoots 4.6-5.2 mm wide, secondary shoots 
c. 2.9-3.7 mm wide; branches arising by Frullania-type branching, lateral- and ventral-intercalary vegetative 
branching absent. Stems without paraphyllia, lamellae or paraphyses; reddish-brown, in primary shoots to 
700 pm diameter, transversely elliptic, surfaces apparently smooth; cortical cells in 4 or 5 layers, cortical cell walls 
strongly and continuously thickened, all walls including free external wall thickened to same degree, all cortical 
cells smaller than medulla cells; medulla cell walls yellow-pigmented, walls with triangular trigones. Rhizoids 
scattered, on stolons arising from the lateral merophytes at the base of leaves and from the ventral merophyte 
row. Leaves within stolon sector reduced, entire, remote to contiguous. Leaves imbricate, succubously inserted 
and orientated, on primary shoot leaves oblong-triangular, 2980-3250 pm long x 1850-1990 pm wide, dorsal 
margin straight or arched, apex rounded, ventral margin straight to arched in outer two thirds, and curved 
and ampliate at base; with 10-16 sharp triangular teeth distributed around the apex and along ventral margin, 
scattered and irregularly spaced, often with a break along the median part of the ventral margin, teeth around 

the leaf apex often slightly larger and prominent, ampliate margin with two or three teeth, dorsal margin entire, 
teeth two to four cells broad at base, cells oblong, capped by an oblong-triangular cell with obtuse to rounded 
apex; secondary shoot leaves triangular-oblong, 2380-2700 pm long x 1220-1530 pm wide, with 4-10 teeth; 

tertiary shoot leaves 1840-2080 pm long x 990-1205 pm wide, with 3-7 teeth; leaf insertion J-shaped, recurved 
at ventral end, decurrent dorsally, attaining dorsal stem midline, not attaining the ventral stem midline, leaving 
two or more cortical cell rows leaf-free. Marginal leaf cells quadrate to oblong, 19-34 pm long x 11-17 pm wide, 
long axis parallel to leaf margin, walls with bulging to nodulose trigones, some walls continuously thickened; 
medial leaf cells isodiametric to ovoid, 23-40 pm long x 17-28 pm wide, walls unpigmented, with bulging 
trigones, medial thickenings rare, cells in leaf base polyhedral to long and slightly sinuous oblong, 28-55 pm 
long xll-24 pm wide walls with bulging to nodulose trigones, medial thickening present or absent, some 
walls continuously thickened, trigones sometimes confluent. Cell surfaces smooth. Oil-bodies not known. 
Underleaves absent. Asexual reproduction by leaf-borne cladia produced from the ventral surface of leaf cells. 

Dioicous. Androecia intercalary on secondary, tertiary, or quaternary shoots that continue vegetative growth, 

usually in opposing pairs produced by Frullania-type branching at the base of the leading male branch; lateral- 
intercalary and ventral-intercalary branches not associated with male branches; bracts in 3-7 pairs, imbricate, 
closely packed, bract-lobe spreading, reduced and smaller than adjacent leaves, with zero to three three spinose 
teeth apex acute, epistatic, bract margin broadly rounded, weakly ampliate, entire; stem among bracts smooth. 
Gynoecia at apices of shoots; bracts triangular-ovate, 2500-3300 pm long and 1400-2000 pm wide; dorsal 
margin curved, inrolled, ventral margin ampliate; apex truncate, ventral margin straight in outer half and 
ampliate at base; dorsal margin, apex and ventral margins all with 20-30 long triangular to laciniate teeth, 
unequal in size, longer around ampliate base; bract cells as for leaf cells; cell surfaces smooth; female bracteole 
present. Subfloral innovations absent, or one or two produced by lateral-intercalary branching from between 
the female bracts. Perianth campanulate, to 2500 pm long and 2500 pm wide at mouth, dorsal keel with a wing 
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along its whole length, with a few laciniate teeth along the outer half, ventral keel with a wing also bearing 3 
or 4 laciniate teeth; laterally compressed but with an inflated base, lateral walls plane; labia curved, each with 
around 20 laciniate teeth. Figs 51,52. 

Fig 51. Plagiochila minax. A: teeth from leaf margin and apex. B: primary shoot sector in ventral view. C: primary 

shoot sector in dorsal view. D: leaf marginal cells. E: leaf medial cells. F: leaf basal cells. G: male branch in dorsal view. 

H: tooth from the perianth mouth. I: male branch in dorsal view. J: secondary shoot in ventral view. K: male branch in 

ventral view. L: lateral view of gynoecium. M: three female bracts. N: perianth in lateral view showing wings on dorsal 

and ventral keels. All from MAM. Renner 6958 & T.C. Wilson (NSW 858855). 
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Fig 52. Plagiochila minax leaves, all from MAM. Renner 7113 & T.C. Wilson (NSW 853008). 

Recognition: Plagiochila minax can be recognized by the mid-green, pseudodichotomously branched shoots 
with Frullania-type vegetative branching, two characters which place the species into sect. Vagae, the relatively 
large primary shoots 4.6-5.2 mm wide, the contiguous triangular ovate leaves with a broad ampliate base, 
rounded apex and straight to arched dorsal margin, bearing 10-16 sharp triangular teeth often the two or 

three teeth around the apex larger and conspicuous, particularly in living material where leaves may appear 
narrowly bi- or tri-dentate at their apex, with the teeth projecting outwards perpendicular to the stem. 

Plagiochila minax is readily distinguished from both P. obtusa and P. streimannii by the lack of stem ventral 
paraphyllia. 
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Plagiochila minax is a larger plant than many of the other sect. Vagae that lack ventral stem paraphyllia in the 
Wet Tropics, including R acutifolia, P. apatila, P daviesiana, and P nebulosa, and from these four species can be 
distinguished by the contiguous, not imbricate leaves and several additional characters. It differs from P apatila 
and P nebulosa by the lack of spinose teeth and the rounded, not truncate, leaf apex. Plagiochila nebulosa 
differs from P minax further in the elongate cells of the leaf teeth, and the smaller male bracts which are entire- 
margined and have an obtuse to acute apex, as opposed to the leaf-like bracts with two or more teeth around 
the apex in P minax. Plagiochila apatila differs from P minax in the male bracts having subcrenulate male 
bract lobes, rather than entire, and spinose-dentate perianth labia, rather than dentate-lacerate. Plagiochila 
daviesiana differs from P minax by the narrow oblong leaves developed on tertiary and quarternary shoots. 

Plagiochila minax approaches P teysmannii in size, and both share rounded leaf apices with spinose teeth 
at their apex. However, P teysmannii has numerous sharp triangular teeth on apex and ventral leaf margin 

(Fig. 61). 

Where P minax co-occurs with other species of Plagiochila sect. Vagae, microsite provides the first clues to 
identity as P minax tends to occur as a lithophyte, while all the other species are predominantly epiphytes. 
However, P minax will also grow as an epiphyte, so this is a guide only. 

Plagiochila minax is, superficially at least, similar to P aspera Steph. from New Caledonia (So 2000), though 
it is difficult to draw any firm conclusions about P aspera given the attribution of this species to a grossly 
polyphyletic section, the paucity of type material, and resulting superficial description and illustration. 
Comparison between Australian and New Caledonian plants should be conducted on the basis of detailed 
morphological and molecular study. 

Distribution and Ecology: In Australia Plagiochila minax occurs in tropical rainforests of north east 
Queensland and is currently known to occur from Mossman Gorge in the north to Wallaman Falls in the 
south. Plagiochila minax occurs across a wide elevational range, from 80 to more than 1000 m above sea 
level, in a wide range of forest types, including complex mesophyll vine forest, complex notophyll forest, and 
notophyll-vine forest. Most collections of P minax have been made from on rocks within or near streams. 
At Wallaman Falls P minax grew on rhyolite boulders at the base of a talus slope within dry rainforest at the 
bottom of a steep-sided gully near the river. At Whispy Falls, P minax grew on the downstream sides of large 
rhyolite boulders within the streambed where it formed pendant-procumbent dull-green fans. At Rex Creek 
P minax formed pseudodichotomously branched pendants on the side of a rhyolite boulder on the forest 
floor in a gully head with WSW aspect. Plagiochila minax may also grow as an epiphyte on tree trunks, as at 
Charmillan Creek where it formed wefts mixed with Plagiochila nebulosa and other bryophytes on the trunk 
of a large canopy tree c. 40 cm diameter, between 1 and 5 metres above ground, on the edge of a forest gap. 

Specimens examined: Australia: Queensland: 1883 misit Bailey ex herb. Kidz 217 as P fasciculata (BM); 
Cook, Daintree National Park, Mossman Gorge, Rex Creek, at water intake, 16°28'26"S 145°19'21"E, 160 m, 17 
May 2014,M.A.M. Renner 6951 & T.C. Wilson (NSW 858862); ibid,M.A.M. Renner 6954 & T.C. Wilson (NSW 
858922); Daintree National Park, Mossman Gorge, Rex Creek, 16°28'S 145°19'E, 80 m, 5 Dec 1990,/.A. Curnow 
3792 (CANB 9409746); North Kennedy, Wright Creek, Lake Eacham, 16 km E of Atherton, 17°17'S 145°38'E, 

800 m, 28 Feb 1983, H. Streimann 16872 (CANB 8302505); North Kennedy, Mount Hypipamee National Park, 

Dinner Creek Falls, 17°24'53"S 145°30T9"E, 1130 m, 31 May 2014, M.A.M. Renner 7066 & T.C. Wilson (NSW 
858864); ibid, M.A.M. Renner 7067 & T.C. Wilson (NSW 858866); ibid, M.A.M. Renner 7075 & T.C. Wilson 
(NSW 858867); North Kennedy, Tully Falls National Park, Tully Falls Road, track to Rhyolite Pinnacle from 
Charmillan Creek, 17°42'20"S 145°32'48"E, 1005 m, 1 Jun 2014, M.A.M. Renner 7113 & T.C. Wilson (NSW 
853008); North Kennedy, Wooroonooran National Park, South Johnston River catchment. Maple Creek, Maple 

Creek Road, 17°42'28"S 145°41'16"E, 720 m, 5 Apr 2012, M.A.M. Renner 6533, E.A. Brown & V.C. Unis (NSW 
898868); North Kennedy, Girringun National Park, Wallaman Falls, Djinda track to base of falls from Wallaman 
Lookout, 18°35'28"S 145°47'58"S, 464 m, 9 May 2014, M.A.M. Renner 6899 & T.C. Wilson (NSW 858850); ibid, 
M.A.M. Renner 6900 & T.C. Wilson (NSW 858853); Wallaman Falls, W of Ingham, 18°36'S 145°48'E, 3 Jul 1983, 
WB. Schofield 80341 & M.I. Schofield (NSW 734773). 

Plagiochila obtusa Lindenb., Species Hepaticarum 2-4: 42 (1840) 

Type citation: in montosis Javae insulae ad terram rarior. Legerunt clar. viri Blume et Reinwardt. 

Type: Indonesia. Java. Blume & Reinwardt s.n. (holotype: W isotypes: FH, S, STR) 

=Plagiochila eberhardtii Steph., Revue Bryologique 34: 49 (1907) 

Type citation: se sont retrouvees dans le second envoi de M. le Dr Eberhardt’ and ‘Epiphyte dans les forets sur 
la route de Djirin, aux Lords de L’Arroyo, 1,450 m.’ 
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Type: Vietnam, Annam, Djirin, auxbords de I’Arroyo, 1450 m, 1906, Eberhardt 75 (holotype: G-5305) 

=Plagiochila hispida Steph., Bulletin de I’Herbier Boissier, sen 2 3: 881 (1903) = Species Hepaticarum 2: 366 

(1903) 

Type citation: Sumatra (Ferd. v. Muller) Java (Fleischer). 

Type: Indonesia. Java. Am Gedeh, 13-1500 m, Fleischer s.n. (lectotype designated by Inoue (1984): G-12781) 

=Plagiochila villosa Steph., Species Hepaticarum 6: 239 (1921) 

Type citation: Java (Fleischer legit). 

Type: Indonesia: Java. Salak, 1200-1400 m, 15 August 1909, Fleischer (?holotype: G00069839!) 

=Plagiochila obtusa f. villosa (Steph.) Herzog, Annalen des Naturhistorischen Museums in Wien 53:362 (1943) 

Notes: The plant that is the type of P villosa is huge, and has long cilia continuous along the ventral stem 
margin, and ciliform teeth at the base of the interior leaf margin. The plant appears to be covered in propagules, 
and I think I can make out a cellular origin for these from the ventral surface of the leaf. Propagules also appear 
to arise from the cilia on the ventral stem surface, which is unusual. I really doubt that this is conspecific with 
P obtusa, at least as it occurs in Australia, but more work on the relationships between the plant represented in 
the type of P. villosa and others in this complex is required, on the basis of a greater sampling of both species. 

Etymology: obtusa - obtuse, possibly in reference to the leaf apex. 

Description: Plants with pseudodichotomously branched leafy shoots arising from a basal creeping stolon, 
branches offsetting primary shoot by as little as 15-20°; stolons arising from other stolons by lateral- 

intercalary branching; horizontally spreading or pendulous; shoot systems to 50 mm long and 30 mm wide, 
di- or trimorphic depending on stature; primary shoots 4.5-5.5 mm wide, secondary shoots smaller; branches 
arising by Frullania-type branching, lateral- and ventral-intercalary vegetative branching absent. Stems without 
paraphyllia, lamellae or paraphyses; stem reddish-brown, in primary shoots to 450 pm diameter, transversely 
elliptic, surfaces apparently smooth; cortical cells in 3 to 5 layers, cortical cell walls strongly and continuously 
thickened, all walls including free external wall thickened to same degree, all cortical cells smaller than medulla 
cells; medulla cell walls yellow-pigmented, walls with small triangular trigones. Rhizoids scattered, on stolons 
arising from the lateral merophytes at the base of leaves and from the ventral merophyte row. Leaves within 
stolon sector reduced, entire, remote to contiguous. Leaves imbricate, succubously inserted and orientated, 
on primary shoot leaves elliptic-ovate, 2190-2460 pm long x 1750-1820 pm wide, dorsal margin straight or 
arched, apex truncate to rounded, ventral margin continuously curved, shallowly in outer two thirds, and 
deeply at the ampliate base; with 20-23 spinose ciliate teeth distributed around the apex and along ventral 
margin, sometimes on the dorsal margin as well, fairly regularly spaced, teeth around the leaf apex more 
triangular and slightly shorter than the long ciliate teeth on the leaf base, teeth two to four cells broad at 
base, cells oblong, capped by an oblong-triangular cell with obtuse to rounded apex; secondary shoot leaves 
ovate, smaller than primary shoot leaves; leaf insertion J-shaped, recurved at ventral end, decurrent dorsally, 
attaining dorsal stem midline, not attaining the ventral stem midline, leaving two or more cortical cell rows 
leaf-free. Marginal leaf cells rectangular, 14-20 pm long x 6-10 pm wide, long axis parallel to leaf margin, walls 
with bulging to nodulose trigones, medial thickenings present, some walls continuously thickened; medial leaf 
cells isodiametric to ovoid, 12-20 pm long x 8-14 pm wide, walls yellow-pigmented, with bulging trigones, 
medial thickenings rare, cells in leaf base polyhedral to long and slightly sinuous oblong, 19-20 pm long x 10- 
16 pm wide walls with bulging to nodulose trigones somewhat elongated, medial thickening present or absent, 
trigones sometimes confluent. Cell surfaces smooth. Oil-bodies not known. Underleaves present, persistent, 
ciliate. Asexual reproduction by leaf-borne cladia produced from the ventral surface of leaf cells. 

Fertile material not seen. Fig. 53. 

Recognition: Plagiochila obtusa can be recognized by the combination of yellow-green colour in life, Frullania- 
type vegetative branching, the ventral stem surface bearing dense paraphyllia but no conspicuous underleaves; 
the ovate triangular leaves with an ampliate base whose margin bears long spinose-ciliate teeth, and whose 
apex bears narrow triangular teeth (Fig. 53). 

Plagiochila obtusa could be confused with P streimannii, but P streimannii has falcate leaves whose margins 
bear triangular teeth (Fig. 53), and conspicuous underleaves on the ventral stem surface, in addition to dense 
paraphyllia. 
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Plagiochila streimannii 

Fig 53. Plagiochila obtusa leaves and Plagiochila streimannii leaves, from MAMRenner 6941 & T.C. Wilson (NSW 
853117) and H. Streimann 29726 (CANB 8407897 p.p) respectively. 

Distribution and Ecology: Plagiochila obtusa is distributed from Vietnam through Indonesia and Malesia 
including Sumatra and Java, with an outlying occurrence in north-east Australia first reported by Inoue (1986). 
In Australia P. obtusa has been collected in the vicinity of Mt Spurgeon, growing corticolously on recently 
dead standing trunks within simple microphyll rainforest with Agathis atropurpurea, Prumnopitys ladei, and 
Eucalyptus grandis emergent over simple notophyll rainforest canopy to 20 m tall on a face with a westerly 
aspect, on an old tin mining site. The dead standing tree upon which P obtusa was collected was overhanging 
Unnamed Stream at the bottom of Coopers Clearing. 

Specimens examined: Australia: Queensland: Cook, Mt Carbine Tableland, western slopes of Mount 
Spurgeon, Coopers Clearing 16°26'32"S 145°lT31"E, 1180 m, 15 May 2014, M.A.M.Renner 6941 & T.C. Wilson 

(NSW 853117); Mt Spurgeon, west of Mossman, 23 Aug 1982, M.L. Hicks 11093 (F 1092847). 

Plagiochila streimannii Inoue, Journal of Japanese Botany 63: 365 (1988) 

Type citation: Papua New Guinea: Nauti Logging Area; upper Watutu River, 10 km SW of Bulolo, ca 1400 m 
alt, leg. H. Streimann 17097 (TNS; duplicates in CBG, LAE, JE, NICH). 
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Type: Papua New Guinea, Morobe Province, Nauti Logging Area, Upper Watut River, 10 km SW of Bulolo, 
7°16'S 146°36'E, 1400 m, 3 Mar 1982, H. Streimann 17097 (holotype: TNS; isotype: CANB 8201226!) 

Etymology: steimanii of Streimann, referencing Heinar Streimann (1938-2001) Estonian born Australian 

bryologist and collector of the type. 

Description: Plants with pseudodichotomously branched leafy shoots arising from a basal creeping stolon; 
stolons arising from other stolons by lateral-intercalary branching; horizontally spreading or pendulous; shoot 

systems to 70 mm long and 50 mm wide, trimorphic; primary shoots 2.7-3.6 mm wide, secondary shoots 
22-2.7 mm wide; branches arising by FruUania-type branching, lateral- and ventral-intercalary vegetative 
branching absent. Stems with numerous paraphyllia on ventral surface, paraphyllia with numerous spinose 
ciliate teeth, sometimes branched; lamellae and paraphyses absent; reddish-brown, in primary shoots to 
500 pm diameter, transversely elliptic, surfaces apparently smooth; cortical cells in 4 or 5 layers, cortical cell 
walls strongly and continuously thickened, all walls including free external wall thickened to same degree, 
all cortical cells smaller than medulla cells; medulla cell walls yellow-pigmented, walls with triangular 
trigones. Rhizoids scattered, on stolons arising from the lateral merophytes at the base of leaves and from the 
ventral merophyte row. Leaves within stolon sector reduced, entire, remote to contiguous. Leaves imbricate, 
succubously inserted and orientated, on primary shoot leaves triangular-ovate, falcate, 2000-2390 pm long 
X 1250-1600 pm wide, dorsal margin arched, inrolled, apex obtuse, less often narrowly rounded, ventral 
margin straight to curved in outer half, and curved and ampliate at base; with 2-7 small triangular teeth 
distributed around the apex and along ventral margin, scattered and irregularly spaced, then usually with 
numerous closely packed spinose ciliate teeth on the basal-most portion of the ventral margin which is also 
reflexed; dorsal margin entire, triangular teeth two to four cells broad at base, cells quadrate to rectangular, 
capped by an oblong-triangular cell with rounded to obtuse apex; secondary shoot leaves smaller and with 

fewer teeth; leaf insertion J-shaped, recurved at ventral end, decurrent dorsally, attaining dorsal stem midline, 
not attaining the ventral stem midline, leaving two or more cortical cell rows leaf-free. Marginal leaf cells 
quadrate to short rectangular, 13-21 pm long x 11-18 pm wide, long axis parallel or perpendicular to leaf 

margin, walls with bulging to nodulose trigones, sometimes confluent, some walls continuously thickened; 
medial leaf cells isodiametric to ovoid, 23-40 pm long x 17-28 pm wide, walls unpigmented, with bulging to 
nodulose trigones, medial thickenings present on some walls, cells in leaf base polyhedral to oblong, 24-40 
pm long X 12-23 pm wide walls with nodulose trigones, medial thickening present on some walls, some 
walls continuously thickened, trigones sometimes elongate along medial walls and sometimes confluent. Cell 
surfaces smooth. Oil-bodies not known. Underleaves present, conspicuous, persistent, bilobed, lobes laciniate, 
margins with numerous spinose-ciliate teeth, sometimes branched. Asexual reproduction by leaf-borne cladia 
produced from the ventral surface of leaf cells. 

Reproductive structures not seen. Figs 53,54. 

Recognition: Plagiochila streimannii can be recognized by the combination of pseudodichotomous branching, 
presence of numerous paraphyllia on the ventral stem surface and conspicuous underleaves with long ciliiform 
lobes visible between the leaves in ventral view, the falcate leaves with triangular teeth around the apex and 
on the margin of the ampliate leaf base, the occasionally reflexed interior margin of the leaf, which may bear 
several close-set spinose teeth. 

Plagiochila streimannii could be confused with P obtusa, with which it shares paraphyllia on the ventral stem surface, 
but the underleaves of P obtusa are not so conspicuous, and the leaves are ovate-triangular, rather than falcate. 

Distribution and Ecology: Plagiochila streimannii is known to occur in Papua New Guinea and Australia, and 
has been reported from Indonesia (Patzak et al 2016). In Australia P streimannii is known by a single collection 
made from a granite boulder on the Windsor Tableland, where it grew mixed in a tall turf with P nebulosa. I have 
not seen the specimen of Plagiochila streimannii reported from Indonesia by Patzak et al (2016). 

Specimens examined: Papua New Guinea: Gulf Province, Bema-Kaintiba Road, 4 km N of Kaintiba, 7°29'S 
146°01'E, 1180 m, 25 Jan 1983, H. Streimann 33675 (CANB 9006007); 

Australia: Queensland: Cook: Windsor Tableland 38 km NW of Mossman, 16°17'S 145°04'E, 1140 m, 26 Jun 
1984, H. Streimann 29726 (CANB 8407897 p.p.). 
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2000 |jm 240 pm 40 pm 

Fig 54. Plagiochila streimannii. A: ventral view of primary shoot. B: ventral view of primary and secondary shoots, 
showing very faint pseudodichotomous branching. C: dorsal view of primary and secondary shoot. D: four teeth from the 
leaf margin. E: marginal leaf cells. F: medial leaf cells. G: basal leaf cells. H: dorsal sector of transverse section through 
stem from primary shoot. I: two underleaves. J: two paraphyIlia. All from H. Streimann 29726 (CANB 8407897 p.p.). 

Plagiochila apatila M.A.M.Renner sp. nov. 

Diagnosis: Plagiochila apatila is distinguished by the combination of pseudodichotomous, Frullania-type 
vegetative branching, primary shoots 2.2-3.3 mm wide, imbricate oblong-triangular leaves with a truncate 
apex, straight ventral margin and ampliate base, with apex and ventral margins bearing 11-15 irregularly 
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spaced triangular teeth, cells of the teeth not elongated, the absence of underleaves, the male bract lobule with 
crenulated or dentate interior margin, and the perianth with a winged dorsal keel bearing a few spinose teeth, 
and 20-30 spinose-ciliate teeth on each labium. 

Type: Australia, Queensland, North Kennedy, Tully Falls National Park, Tully Falls Road, Charmill Creek, 
17°42'03"S 145°31'26"E, 1000 m, 31 May 2014, M.AM. Renner 7090 & TC. Wilson (holotype: NSW 858920; 
isotypes: BRI, CANB, G). 

Etymology: Greek aTtatriXoc; apatilos, deceitful. 

Description: Plants with pseudodichotomously branched leafy shoots arising from a basal creeping stolon; 
stolons arising from other stolons by lateral-intercalary branching; horizontally spreading or pendulous; shoot 

systems to 70 mm long and 40 mm wide, trimorphic; primary shoots 2.2-3.3 mm wide, branches arising 
by Frullania-type branching, lateral- and ventral-intercalary vegetative branching absent. Stems without 
paraphyllia, lamellae or paraphyses; reddish-brown, in primary shoots to 500 pm diameter, transversely 
elliptic, surfaces apparently smooth; cortical cells in 4 or 5 layers, cortical cell walls strongly and continuously 
thickened, all walls including free external wall thickened to same degree, all cortical cells smaller than medulla 
cells; medulla cell walls yellow-pigmented, walls with triangular trigones. Rhizoids scattered, on stolons arising 
from the lateral merophytes at the base of leaves and from the ventral merophyte row. Leaves within stolon 
sector reduced, entire, remote to contiguous. Leaves imbricate, succubously inserted and orientated, on 
primary shoot leaves oblong-triangular, 1660-1925 pm long x 1055-1190 pm wide, dorsal margin straight 
or arched, apex truncate, ventral margin straight in outer two thirds, and curved and weakly ampliate at base; 
with 11-15 triangular teeth distributed around the apex and along ventral margin, scattered and irregularly 
spaced, ampliate margin usually without teeth, dorsal margin entire, teeth up to five cells broad at base, capped 
by a short triangular cell with obtuse to rounded apex; secondary shoot leaves triangular-oblong, smaller than 
primary shoot leaves and with fewer teeth, tertiary shoot leaves smaller again; leaf insertion J-shaped, recurved 

at ventral end, decurrent dorsally, attaining dorsal stem midline, not attaining the ventral stem midline, leaving 

two or more cortical cell rows leaf-free. Marginal leaf cells quadrate to oblong, 15-26 pm long x 9-17 pm 
wide, long axis parallel to leaf margin, walls with bulging to nodulose trigones but not continuously thickened; 
medial leaf cells isodiametric to ovoid, 18-32 pm long x 14-23 pm wide, walls unpigmented, with bulging 
trigones, medial thickenings rare, cells in leaf base polyhedral to long and slightly sinuous oblong, 19-38 pm 
long X 9-19 pm wide walls with bulging to nodulose trigones, medial thickening present or absent, some 
walls continuously thickened, trigones sometimes confluent. Cell surfaces smooth. Oil-bodies not known. 
Underleaves absent. Asexual reproduction by leaf-borne cladia produced from the ventral surface of leaf cells. 

Dioicous. Androecia intercalary on secondary, tertiary, or quaternary shoots that continue vegetative growth, 

usually in opposing pairs produced by Frullania-type branching at the base of the leading male branch; lateral- 
intercalary and ventral-intercalary branches not associated with male branches; bracts in 3-6 pairs, imbricate, 
closely packed, bract-lobe reduced and smaller than adjacent leaves, with four to seven three triangular teeth, 
epistatic, bract margin broadly and irregularly crenate to toothed on the interior margin; stem among bracts 
smooth. Gynoecia at apices of shoots; bracts triangular-oblong, to 2400 pm long and 1550 pm wide; dorsal 
margin curved, inrolled, ventral margin ampliate; apex obtuse, ventral margin straight in outer half and 
ampliate at base; apex and ventral margins all with around 30 short to long triangular to spinose-ciliate teeth, 
unequal in size; bract cells as for leaf cells; cell surfaces smooth; female bracteole present. Subfloral innovations 
absent, or one or two produced by lateral-intercalary branching from between the female bracts. Perianth 
triangular, to 2100 pm long and 1400 pm wide at mouth, dorsal keel with a wing along its whole length, with a 

few spinose ciliate teeth along the outer half, ventral keel unwinged; laterally compressed but with an inflated 
base, lateral walls plane; labia curved, each with 20-30 spinose-ciliate teeth. Figs 55,56. 

Recognition: Plagiochila apatila can be recognized by the pseudodichotomous shoot systems, with hierarchical 
structuring of leaves, leaves on primary shoots with a truncate apex bearing two or three triangular teeth, and 

the ventral margin with 1-10 additional teeth, base moderately ampliate, the small underleaves present on 
vegetative shoot sectors, perianths with toothed dorsal wing, mouth spinose-lacerate with teeth 15-20 cell tiers 
long, and the toothed male bract pouch. 

Plagiochila apatila is similar to Plagiochila junghuhniana but differs by having imbriate leaves, not contiguous, 
and the leaves are wider at their apex, there are two or three smaller teeth at the leaf apex, and the leaf base 
is more ampliate than in P junghuhniana. The leaf marginal teeth are triangular, comprised of more or less 
isodiametric cells on the leaves, not spinose teeth composed of elongated cells. Perianth mouth teeth are longer, 
15-20 cells long, not triangular as in the type of P junghuhniana. 
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Fig 55. Plagiochila apatila.A: two teeth from the leaf margin near the apex. B: ventral view of shoot bearing gynoecia at 

apex of secondary branches and on associated subfloral innovations. C: leaf marginal cells. D: leaf medial cells. E: dorsal 

view of primary shoot bearing terminal gynoecium. F: two teeth from the ventral leaf margin. G: tooth from the perianth 

mouth. H: leaf basal cells. I: dorsal half of transverse section through stem from primary leafy shoot. J: dorsal view of 

male branches. K: perianth in lateral view. L: two female bracts. All from MAM. Renner 7090 & T.C. Wilson (NSW 

858920). 
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Plagiochila apatHa 

Fig 56. Plagiochila apatila leaves, from MAM. Renner 6902 & T.C. Wilson, (NSW 858870) and MA.M. Renner 7090 
& T.C. Wilson (NSW 858920). 

Plagiochila apatila is similar to P. nebulosa but P. nebulosa has spinose dentate teeth on the leaf margin with 
the teeth fairly regularly spaced, and whose cells are long rectangular; and the male bracts are obtuse at their 
apex but otherwise entire. Plagiochila apatila has triangular teeth clustered toward the leaf apex and around 
the ampliate base whose cells are quadrate; and the male bracts bear 4-7 teeth. 

Plagiochila apatila is similar to P massalongoana but differs by having a wing on the dorsal perianth keel, the 
perianths in P. massalongoana are unwinged. 

Plagiochila apatila is similar to P. daviesiana but differs by having male bract lobes rounded, with scattered 
teeth, not rectangular with two prominent teeth at the apex. 

Plagiochila apatila could be confused with P. minax, but P. minax is a larger plant with prominent teeth around 
the narrow apex, and scattered prominent teeth on the ventral leaf margin, and contiguous to loosely imbricate 
leaves. The male bract lobes of P. minax are large, and leaf-like particularly at the base of the male branch, and 
don’t have the irregular lobes on the interior of the dorsal margin, as is present in P apatila. These two species 
also inhabit different microsites, P apatila is usually an epiphyte while P. minax is often a lithophyte, but there 
is overlap in the microsites occupied by these two species, and they may grow sympatrically. 

Plagiochila apatila could be confused with P parviflora, but P parviflora has conspicuous bifid underleaves 
(see Inoue 1984) whereas P apatila does not. 
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Distribution and Ecology: Plagiochila apatila is distributed from Malaysia and Indonesia in the west to the 
Solomon Islands in the east, and south to north-eastern Australia. In Australia Plagiochila apatila is confined 
to the Wet Tropics, from the Big Tableland and Thornton Beach in the north, through Mt Lewis, the Atherton 
Tableland, the Hugh Nelson Range, Tully Gorge, south to Blue Water Creek west of Ingham. Plagiochila apatila 
occurs between sea level and 1300 m elevation, in a range of rainforest types including littoral megaphyll 
rainforest, and notophyll and microphyll-vine rainforests at higher elevations. At Thornton Beach Plagiochila 
apatila grew within littoral cyclone impacted megaphyll-vine rainforest with broken canopy to 25 m tall on a 
flat coastal plain where it was an epiphyte on the trunk of a small Sapindaceae tree 3 cm dbh. Plagiochila apatila 
was also collected as an epiphyte on tree trunks in the Hugh Nelson Range, but may also grow on rocks as a 
Blue Water Creek, where it grew on a boulder in rainforest fringing the stream. 

Plants conspecific with Australian P apatila are present in the Solomon Islands, Indonesia, and Malaysia 

(J. Heinrichs unpublished data). The Solomon Island plants share the salient features of Australian P apatila. I 
have not had opportunity to examine the closely related individuals from Indonesia and Malaysia, but assume 
from the closeness of their phylogenetic relationship they all belong to the same species. The specific epithet 
refers to the fact that these plants were previously identified as P parviflora. 

Specimens examined: Australia: Queensland: Cook: Big Tableland, 26 km S of Cooktown, 15°43’S 145°17’E, 
610 m, 4 Jul 1984, H. Streimann 30804 (CANB 781987); Daintree National Park, between Thornton Beach and 

Noah Creek, 16°09’04”S 145°26’28”E, 5 m,M.A.M. Renner 6332a, V.C. Unis & E.A. Brown (NSW 896732); Mt 
Lewis National Park, Brooklyn Wildlife Refuge, Ho Chi Minh trail, tailings Dam, 16°36’05”S 145°16’2T’E, 1010 
m, 13 May 2014, M.A.M. Renner 6902 & T.C. Wilson (NSW 858882); North Kennedy: Barrine Lake, Atherton 

Tableland, 17H5’S 145°38’E, 29 June 1983, W.B. Schofield 80056 & M.L Schofield (CANB 00781981); North 
Kennedy, Mt Baldy, Great Dividing Range, 4 km SW of Atherton, 17°17’S 145°27’E, 1080 m, 25 Jun 1984, 
H. Streimann 29322 (CANB 8407450); North Kennedy, Hugh Nelson Range, Crater State Forest, 19 km S of 
Atherton, 17°26’S 145°29’E, 1000 m, 2 Mar 1983, H. Streimann 27192 (CANB 8302993); Hugh Nelson Range, 

Longlands Gap, 17°27T5”S 145°28’09”E, 1241 m, 9 Jun 2001, D.C. Cargill 10 (CANB 640605.1); Palmerston 
National Park, Gooligan Creek, 17°37’S 145°48’E, 2 Jul 1983, W.B. Schofield 80308 & M.L Schofield (NSW 
734501); North Kennedy, Tully Gorge National Park, Tully River, below power station, 17°46’00”S 145°34’50”E, 
205 m, 10 May 2014, M.A.M. Renner 6902 &T.C. Wilson, (NSW 858870); Koombooloomba Dam Road, 23 km 
SE of Ravenshoe, 17°49’S 145°33’E, 780 m, 23 Jun 1984, Li. Streimann 28900, CANB 8407028); Blencoe Creek, 
Cardwell Range 48 km NW of Cardwell, 18°03’S 145°39’E, 740 m, H. Streimann 36904 (CANB 781989); Blue 
Water Creek, Old Mill Road, 39 km WSW of Ingham, 18°45’S 145°48’E, 600 m, 19 June 1984, H. Streimann 

28438 (CANB8406248). 

Plagiochila nebulosa M.A.M.Renner sp. nov. 

Diagnosis: Plagiochila nebulosa is distinguished by the combination of pseudodichotomous, Frullania-type 
vegetative branching, primary shoots 2.8-3.7 mm wide, with imbricate triangular-ovate leaves with a rounded 
to truncate apex, straight to shallowly curved in ventral margin and ampliate base, with apex and ventral 
margins bearing 14-20 regularly sized and spaced spinose teeth, cells of the teeth elongated; the presence of 
persistent, vestigial, small triangular underleaves; the male bract lobule margin entire, and bract lobe obtuse to 
acute; the perianth with winged dorsal keel, and with 20-30 spinose-ciliate teeth on each labium. 

Type: Australia, Queensland, North Kennedy, Tully Falls National Park, Tully Falls Road, track to Rhyolite 
Pinnacle from Charmillan Creek, 17°42’20”S 145°32’48”E, 1005 m, 1 Jun 2014, M.A.M. Renner 7112 & T.C. 

Wilson (holotype: NSW 852994; isotypes: BRI, CANB, G, SUVA) 

Etymology: clouded, in reference to the habitat occupied by the species. 

Description: Plants with pseudodichotomously branched leafy shoots arising from a basal creeping stolon; 
stolons arising from other stolons by lateral-intercalary branching; horizontally spreading or pendulous; shoot 

systems to 70 mm long and 40 mm wide, trimorphic; primary shoots 2.8-3.7 mm wide, secondary shoots c. 
2.3-2.6 mm wide, tertiary branches 1.6-2.0 mm wide; branches arising by Frullania-type branching, lateral- 
and ventral-intercalary vegetative branching absent. Stems without paraphyllia, lamellae or paraphyses; 
reddish-brown, in primary shoots to 500 pm diameter, transversely elliptic, surfaces apparently smooth; 
cortical cells in 4 to 6 layers, cortical cell walls strongly and continuously thickened, walls of inner cortical 
cells thickened to same degree, walls of outer layer not as thickened as inner cells; all cortical cells smaller 
than medulla cells; medulla cell walls yellow-pigmented, with small bulging trigones, and some walls with 
irregular continuous thickenings. Rhizoids scattered, on stolons arising from the lateral merophytes at the 
base of leaves and from the ventral merophyte row. Leaves within stolon sector reduced, entire, remote to 
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contiguous. Leaves imbricate, succubously inserted and orientated, on primary shoot leaves triangular-ovate, 
2100-2550 pm long x 1450-1780 pm wide, dorsal margin straight or slightly arched, inrolled, apex rounded 
to truncate, ventral margin straight to shallowly curved in outer two thirds and ampliate at base; with 14-20 
spinose teeth distributed around the apex and along ventral margin, fairly regularly spaced and evenly sized, 
dorsal margin entire or with one or two teeth at outer end, teeth two to four cells broad at base, cells long 
rectangular, capped by an elongated triangular cell with an acute apex; secondary shoot leaves triangular- 

ovate, 1590-2050 pm long x 950-1380 pm wide, smaller than primary shoot leaves and with 11-19 teeth, 
tertiary shoot leaves smaller again, 1160-1750 pm long x 700-1100 pm wide with 9-15 teeth; leaf insertion 

J-shaped, recurved at ventral end, decurrent dorsally, attaining dorsal stem midline, not attaining the ventral 
stem midline, leaving two or more cortical cell rows leaf-free. Marginal leaf cells oblong, 16-24 pm long x 7-14 
pm wide, long axis parallel or perpendicular to leaf margin, walls with bulging trigones and weak continuous 
thickening, medial thickenings present in some cells; medial leaf cells isodiametric to ovoid, 19-30 pm long 
X 13-22 pm wide, walls unpigmented, with bulging trigones, medial thickenings present on some walls, cells 
in leaf base polyhedral to oblong, 26-40 pm long x 17-26 pm wide walls with bulging to nodulose trigones, 
medial thickening present on some walls. Cell surfaces smooth. Oil-bodies not known. Underleaves present or 
absent, vestigial, persistent, triangular. Asexual reproduction by leaf-borne cladia produced from the ventral 
surface of leaf cells. 

Dioicous. Androecia intercalary on secondary or tertiary shoots that continue vegetative growth, usually in 
opposing pairs produced by Frullania-type branching at the base of the leading male branch; lateral-intercalary 
and ventral-intercalary branches not associated with male branches; bracts in 4-9 pairs, imbricate, closely 
packed, bract-lobe reduced and smaller than adjacent leaves, entire with an acute apex, epistatic, bract interior 
margin broadly rounded to weakly ampliate, entire; stem among bracts smooth. Gynoecia at apices of shoots; 
bracts triangular-oblong, 2200-2500 pm long and 1400-1700 pm wide; dorsal margin arched, inrolled, apex 
rounded to truncate, ventral margin straight in outer half and ampliate at base; apex and ventral margins with 
around 30 triangular to laciniate teeth, unequal in size, longer on the ampliate base, dorsal margin sometimes 
with a few small triangular teeth; bract cells as for leaf cells; cell surfaces smooth; female bracteole present or 
absent. Subfloral innovations present, one or two produced by lateral-intercalary branching from between the 
female bracts. Perianth triangular to campanulate, 2300-2700 pm long and 1700-2600 pm wide at mouth, 
dorsal keel with prominent wing, ventral keel unwinged; laterally compressed but with an inflated base, lateral 
walls plane; labia curved, each with 20-30 spinose-ciliate teeth. Figs 57-59. 

Recognition: Plagiochila nebulosa can be recognized by the combination of triangular ovate leaves with 
14-20 spinose teeth, in which the teeth cells are elongate, and the apical cell is long narrow triangular with 
an acute apex; the dorsal leaf margin is inrolled forming a distinct cnemis; the presence of a modified first 
branch underleaf at the base of Frullania-type vegetative branches, which is often bilobed and sometimes 
asymmetrically so. The ventral leaf insertion line is decurrent, and bears a low wing of tissue, and there are 
usually small underleaves among the leaves, often close to the preceding leaf and so obscured by it. In female 
plants the perianth has a wing along the dorsal keel. In male plants the male bract lobes have an obtuse to acute 
apex, and otherwise entire margins. 

Plagiochila nebulosa could be confused with P apatila but P apatila has small triangular teeth irregularly 
spaced along the leaf margins. 

Plagiochila nebulosa could be confused with P meridionalis but P meridionalis is a larger plant with triangular 
teeth on leaves, no wing on the dorsal perianth keel in females, and male bract lobes rounded and bearing two 
or more teeth in males. 

Plagiochila nebulosa is similar to Plagiochila powellii from Samoa and New Caledonia (Inoue 1981) but differs 
by the fewer teeth on the leaf margin (14-20 versus 18-27), the absence of medial wall thickenings and 
confluent trigones in cells of the leaf base, both of which are present in P powellii, and the more numerous and 
shorter teeth on the perianth labia, the longest of which are 15 cells long, rather than a minimum of 20 cells 

long as in P powellii (Inoue 1981). 

Distribution and ecology: Plagiochila nebulosa is currently known with certainty only from Australia, were 
it is confined to the Wet Tropics Bioregion of north-eastern Queensland, from the Windsor Tableland in the 
north to Tully Falls in the south. Within this region P nebulosa inhabits tropical montane rainforests above 
800 m elevation, and most collections have been made above 1000 m elevation. Plagiochila nebulosa may grow 
as an epiphyte, for example on saplings or on buttresses of large trees, or as a lithophyte on granite boulders, in 
both cases P nebulosa is usually found in association with permanent waterways. 
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Fig 57. Plagiochila nebulosa. A: six teeth from the leaf margin. B: leaf marginal cells. C: dorsal view of primary and 

secondary shoot sector. D: medial leaf cells. E: basal leaf cells. F: ventral view of primary and secondary shoot sector. 

G: ventral view of secondary shoot. H: ventral view of tertiary shoot. I: dorsal part of transverse section through stem 

from primary shoot. All from MAM. Renner 7112 & T.C. Wilson (NSW 852994). 
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Fig 58. Plagiochila nebulosa. A: three teeth from the perianth mouth. B: ventral view of gynoecia and perianth bearing 

shoot sector. C: three female bracts. D: dorsal view of male bract. E: ventral view of male bract. F: perianth mouth. 

G: three perianths in lateral view. All from MAM. Renner 7112 & T.C. Wilson (NSW 852994). 
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Fig 59. Plagiochila nebulosa leaves, all from MAM. Renner 7112 & T.C. Wilson (NSW 852994). 

Representative specimens examined: Australia: Queensland: Cook: Windsor Tableland, 39 km NW of 

Mossman, 16°16’S 145°04’E, 1080 m, 26 Jun 1984, H. Streimann 29669 (CANB 8407840); ibid, H. Streimann 
29666 (CANB 8407837); Windsor Tableland, 38 km NW of Mossman, 16°17’S 145°04’E, 1140 m, 26 Jun 1984, 
H. Streimann 29726 (CANB 8407897); Windsor Tableland, 38 km NW of Mossman, 16°17’S 145°04’E, 1100 m, 

26 Jun 1984, H. Streimann 29731 (CANB 8407901); Lamb Range, near Mt Haig, 20 km SE of Mareeba, 17°05’S 
145°35’E, 1100 m, 25 Oct 1995, H. Streimann 57648 (CANB 9607012); ibid, H. Streimann 57651 (CANB 
9607015); ibid, H. Streimann 57657 (CANB 9607021); Kauri Creek, Mt Haig Road, Lamb Range, 22 km NE 
of Atherton, 17°08’S 145°36’E, 800 m, 27 Jun 1984, H. Streimann 29872 (CANB 8408227); ibid, H. Streimann 
29877 (CANB 8408232); ibid, H. Streimann 29886 (CANB 8408241); North Kennedy: Mount Hypipamee 
National Park, Dinner Creek Falls, 17°24’53”S 145°30T9”E, 1130 m, 31 May 2014, M.A.M. Renner 7065 & T.C. 

Wilson (NSW 858929); ibid, M.A.M. Renner 7073 & T.C. Wilson (NSW 858918); Tully Falls National Park, 
Tully Falls Road, Charmillan Creek, 17°42’03”S 145°3T26”E, 1000 m, 31 May 2014, M.A.M. Renner 7080 & 
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TC. Wilson (NSW 858912); ibid, M.A.M. Renner 7084 & T.C. Wilson (NSW 858913); ibid, M.A.M. Renner 
7094 & T.C. Wilson, (NSW 858914); North Kennedy, Tully Falls National Park, Tully Falls Road, track to 
Rhyolite Pinnacle from Charmillan Creek, 17°42’20”S 145°32’48”E, 1005 m, 1 Jun 2014, M.A.M. Renner 7114 

& T.C. Wilson (NSW858921). 

Plagiochila queenslandica Steph., Bulletin de I’Herbier Boissier, ser. 2, 4: 600 (1904) = Species 
Hepaticarum 2: 451 (1904) 

Type citation: Queensland (Bailey); New-South Wales (Camara, Shaw, Stephen Johnson, Watts, F. v. Muller). 

Type: Queensland, Mt Bartle Frere, 3000’, 1891, Stephen Johnson, ex herb. Melbourne (lectotype designated 
here: G 00061508! isolectotypes: sub P.pendula Hampe BM! MEL 10394681); residual syntypes: Queensland, 
Bellenden ker District, 1889, EM. Bailey (?665), (G 00061511! BM!); Queensland, Bellenden ker Range, EM. 
Bailey ex herb. Brotherus 659 p.p. (G 00061510!); Port Denison, Shaw, sub P. pendula Hampe ms, Gottsche 
dedit, (G 00061514! BM! MEL 1039470!); Mt Elliot, (?) E Muller, ex herb. Melbourne, olim Plag. pendula 
Hampe ms, (G 00061515! BM! MEL 103946!). 

= Plagiochila pendula Hampe ex Gottsche, Fragmenta Phytographiae Australiae 11, suppl. 4: 55 (1880) nom. 
inval. 

Type citation: Australia Gottsche Icon. Hep. ined.. Mount Elliot, Eitzalan (Port Denisson, leg. Shaw; Tweed 
River, leg. Camara) 

Notes: Stephani’s protologue describes a plant with imbricate ovate leaves bearing 11 or 12 teeth on the postical 
margin and around the apex, and bearing a perianth with densely spinose mouth. Stephani’s protologue 
incorrectly cites Stephen Johnson as two separate collectors, and lists his collections as originating in New 
South Wales, in fact they were collected in Queensland. Inoue (1986) designated as lectotype of P. queenslandica 
a specimen from the Bellenden River Range held in NY, unfortunately no such specimen is held in NY. One 

specimen annotated ''Plag. queenslandica St. nsp.” by Stephani was collected by Robinson on Norfolk Island, 
however, neither the collector nor the locality were mentioned in the protologue of P. queenslandica, so this 
specimen is not a primary syntype, even though it was probably seen by Stephani before P. queenslandica was 
published. The plant contained in this specimen matches neither the protologue nor the other syntypes because 
the leaves bear only three or four small triangular teeth around their apex, not 6 or 7 teeth on the postical 

margin and another 5 around the apex, and do not have an ampliate base. The Norfolk Island plant also bears 
copious propagules on the ventral leaf surface, which all other syntypes, though asexual reproductive devices 
or lack thereof are not mentioned in the protologue. The plant in the Robinson specimen is P. paucidens. 

Notes on the syntypes: 

1) Queensland, EM. Bailey (?161) G 00061513 is P. nebulosa. The leaves do not have an ampliate base, and 
the leaves are remote to contiguous when dry. The plant is female. 

2) Queensland, Mt Mistake, EM. Bailey (?116) G 00061509 is also P. nebulosa. 

3) Queensland, Mt Bartle Frere, 3000’, 1891, Stephen Johnson, ex herb. Melbourne G 00061508 is the same 
entity as the remaining unexcluded syntypes, but has leaves whose teeth are generally not so prominent 
as in others, which are a better match for the protologue. The specimen is a single mixed gathering of 
male and female plants. 

4) Queensland, Bellenden Ker District, 1889, EM. Bailey (?665), G 00061511 agrees with the protologue, 
is female, but there is not much material. 665 may be the Brotherus herbarium number, as other Bailey 
specimens bearing the same number series have this recorded as the number’s source. 

5) Queensland, Bellenden Ker Range, EM. Bailey ex herb. Brotherus 659 p.p. G 00061510 female, a range of 
shoots separated out. This plant is in full agreement with protologue for sterile and female description. 

6) Australia, Port Denison, Shaw, sub P. pendula Hampe ms, Gottsche dedit, G00061514. In full agreement 
with protologue for sterile and female description, relatively copious and intact collection including basal 
plant parts, unlike G 00061510. 

7) Australia, Mt Elliot, (?) P. Muller, ex herb. Melbourne, olim Plag. pendula Hampe ms, G00061515! is in 
good agreement with protologue, female. 

Among the type specimens cited for Plagiochila pendula the Mt Elliot specimen is P. queenslandica; the Tweed 
River specimen is P. paucidens. 
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Part of the evidence considered by So (2000) when she synonymized P. queenslandica with P. metcalfii was 
Stephani s misidentification of Watts 584 from the north coast of NSW as P queenslandica. So also concluded 
that this specimen was P metcalfii, when in fact it is P meridionalis. 

Etymology: Queenslandica named for the Queensland, whence the syntypes were collected. 

Description: Plants with pseudodichotomously branched leafy shoots arising from a basal creeping stolon; 
stolons arising from other stolons by lateral-intercalary branching; horizontally spreading or pendulous; shoot 

systems to 40 mm long and 40 mm wide, tri- quadrimorphic; primary shoots 2.8-3.2 mm wide, secondary shoots 
c. 2.0-2.8 mm wide; branches arising by Frullania-type branching, lateral-intercalary vegetative branching rare, 
from primary or secondary shoots; ventral-intercalary vegetative branching absent. Stems without paraphyllia, 
lamellae or paraphyses; reddish-brown, in primary shoots to 500 pm diameter, transversely elliptic, surfaces 
apparently smooth; cortical cells in 6 to 8 layers, cortical cell walls strongly and continuously thickened, all 
walls including free external wall thickened to same degree, all cortical cells smaller than medulla cells; medulla 
cell walls faintly yellow-pigmented, walls with small triangular trigones. Rhizoids scattered, on stolons arising 
from the lateral merophytes at the base of leaves and from the ventral merophyte row. Leaves within stolon 
sector reduced, entire, remote to contiguous. Leaves imbricate, succubously inserted and orientated, strongly 
ventrally secund when dry, on primary shoot leaves asymmetrically broadly triangular ovate, 1250-18750 
pm long X 900-1600 pm wide, dorsal margin straight or arched, apex rounded to truncate, ventral margin 
straight to arched in outer two thirds, and curved and ampliate at base; with 7-21 sharp triangular teeth 
distributed around the apex and along ventral margin, evenly sized and spaced, basal part of ampliate margin 
usually without teeth, dorsal margin entire; teeth two to four cells broad at base, cells oblong, capped by an 
oblong-triangular cell with obtuse to rounded apex; secondary shoot leaves asymmetrically triangular-ovate, 
800-1550 pm long x 650-1300 pm wide, with 6-21 teeth; tertiary shoot leaves smaller again; leaf insertion 

J-shaped, recurved at ventral end, decurrent dorsally, attaining dorsal stem midline, not attaining the ventral 
stem midline, leaving two or more cortical cell rows leaf-free. Marginal leaf cells quadrate to oblong, 10-18 
pm long X 7-14 pm wide, long axis parallel to leaf margin, walls with cordate to bulging trigones, trigones 
sometimes confluent, walls with or without continuously thickened; medial leaf cells isodiametric to ovoid, 
14-19 pm long x 10-15 pm wide, walls yellow-brown pigmented, with cordate to bulging trigones, medial 
thickenings rare; cells in leaf base polyhedral to long and slightly sinuous oblong, 21-41 pm long x 12-20 pm 
wide walls with bulging trigones, medial thickening present or absent, some walls continuously thickened, 
trigones sometimes confluent. Cell surfaces smooth. Oil-bodies not known. Underleaves absent. Asexual 
reproduction by leaf-borne cladia produced from the ventral surface of leaf cells. 

Dioicous. Androecia intercalary on secondary, tertiary, or quaternary shoots that continue vegetative growth, 

usually in opposing pairs produced by Frullania-type branching at the base of the leading male branch; lateral- 
intercalary and ventral-intercalary branches not associated with male branches; bracts in 4-8 pairs, imbricate, 
closely packed, bract-lobe spreading, reduced and much smaller than adjacent leaves, rounded, entire, epistatic, 
bract margin broadly rounded, weakly ampliate, entire; stem among bracts smooth. Gynoecia at apices of 
shoots; bracts triangular-ovate to ovate, 2000-2500 pm long and 1400-2200 pm wide; dorsal margin straight 
to shallowly curved, inrolled, apex rounded, ventral margin straight in outer half and ampliate at base; dorsal 
margin, apex and ventral margins all with short triangular teeth, evenly sized and spaced; bract cells as for 
leaf cells; cell surfaces smooth; female bracteole present. Subfloral innovations present, one or two produced 
by lateral-intercalary branching from between the female bracts. Perianth transversely obtriangular, to 2000- 

2200 pm long and 2500-3000 pm wide at mouth, dorsal keel with a wing along its whole length, but presence 
of this wing is variable, and it may be present or absent on different perianths of same individual, e.g. CANB 
8407255; with a few triangular teeth around the apex, ventral keel not winged; laterally compressed but with an 
inflated base, lateral walls plane; labia curved, each with around 25 to 35 triangular-acuminate teeth. Fig. 60. 

Recognition: Plagiochila queenslandica can be recognized by the combination of bronze-green colour, 
pseudodichotomous vegetative branching, the imbricate and transversely orientated ovate-triangular leaves 
with a broad ampliate base and have 7-21 triangular teeth evenly distributed around the apex and along the 
ventral margin, and the broadly obtriangular perianth whose labia bear numerous triangular-acuminate teeth. 

The characteristic growth habit, wherein plants form intricately branched dense wefts from twigs and branches 
is fairly distinctive and this in combination with the transversely inserted and oriented, densely imbricate 
leaves, that roll and become strongly ventrally secund when dry impart P queenslandica a distinctive field 
aspect. 

Plagiochila queenslandica could be confused with any number of other Plagiochila species but the leaf shape 
and dentition are sufficient basis for identification, so long as leaves are dissected from primary shoots, and 
examined on slides after they have been hydrated and flattened under a cover-slip. 
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Plagiochila queenslandica 

Fig 60. Plagiochila queenslandica leaves, from MAM. Renner 6521, E.A. Brown & V.C. Linis (NSW 898761), MA.M. 
Renner 7107 & T.C. Wilson (NSW 852980), and M.A.M. Renner 7103 & T.C. Wilson (NSW 858831). 
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Distribution and Ecology: Plagiochila queenslandica is known from north-east Queensland, where it is an 
epiphyte, or occasionally a lithophyte, mostly in tropical montane forest above 600 m elevation from the Big 
Tableland and Mt Finnegan in the north to the Paluma Range in the south. Plagiochila queenslandica occupies 
a range of rainforest types including mesophyll and notophyll rainforest, and microphyll-vine thickets, on 
both ridges and in gullies. It grows anywhere on trees so long as exposed to high light levels. In tall closed 
rainforests P queenslandica is typically an epiphyte within the canopy on upper branches and twigs. In riparian 
forests alongside streams P queenslandica may grow on low branches and trunks of trees, shrubs and palms. 
On the edge of other openings in the rainforest canopy, such as roadsides, P queenslandica may grow on low- 
hanging branches and shrubs. Plagiochila queenslandica has been reported from Papua New Guinea, but all 
records are based on misidentifications of other species. 

Representative specimens examined: Australia: Queensland: Cook: Big Tableland, 26 km S of Cooktown, 

15°43’S 145°16’E, 580 m, 11 Dec 1990,/.A. Curnow 3936 (CANB 9500720); Big Tableland, 26 km S of Cooktown, 
15°43’S 145°16’E, 610 m, 4 Jul 1984, H. Streimann 30797 (CANB 781986); Cedar Bay National Park, 39 km S 
of Cooktown, Mt Finnegan, track to Mt Finnegan, 15°49’S 145°16’E, 880 m, 20 Oct 1995, H. Streimann 57100 
(CANB 9519243); ibid, H. Streimann 57101 (CANB 9519244); Daintree National Park, Mount Sorrow, vicinity 
of summit, 16°04’36”S 145°26’25”E, 718 m, 21 May 2014, M.A.M. Renner 6990 & T.C. Wilson (NSW 858978); 
Daintree National Park, between Thornton Beach and Noah Creek, 16°09’04”S 145°26’28”E, 5 m, 25 Mar 2012, 

M.A.M. Renner 6330, V.C. Unis & E.A. Brown (NSW 896728); Mount Lewis National Park, Mount Lewis, 
Leichhardt Creek, Mount Lewis Road bridge, 16°35’30”S 145°16’26”E, 950 m, 27 Mar 2012, M.A.M. Renner 
6334, V.C. Unis, & E.A. Brown (NSW 896736); Lamb Range, 21 km NE of Atherton, 17°07’S 145°35’E, 1180 
m, 27 Jun 1984, H. Streimann 29793 (CANB 8407964); North Kennedy: Barron State Forest, Herberton Range, 
13 km S of Atherton, 17°23’S 145°37’E, 1000 m, 2 Mar 1983, H. Streimann 27203 (CANB 8303004); Mount 

Hypipamee National Park, Dinner Creek Falls, 17°24’53”S 145°30T9”E, 1130 m, 31 May 2014, M.A.M. Renner 
7068 & T.C. Wilson (NSW 858979); Boonjie State Forest, 22 km SE of Yungaburra, 17°24’S 145°45’E, 600 m, 
4 Mar 1983, H. Streimann 27608 (CANB 8305650); North Kennedy, Tully Falls National Park, Tully Falls Road, 
Charmillan Creek, 17°42’03”S 145°3T26”E, 1000 m, 31 May 2014, M.A.M. Renner 7102 & T.C. Wilson (NSW 
858930); Wooroonooran National Park, South Johnston River catchment. Maple Creek, Maple Creek Road, 

17°42T8”S 145°41’42”E, 750 m, 5 Apr 2012, M.A.M. Renner 6521, E.A. Brown & V.C. Linis (NSW 898761); 
Tully Falls Road, 18 km SE of Ravenshoe, 17°46’E 145°33’E, 760 m, 23 Jun 1984, H. Streimann 29127 (CANB 
8407225); Tully Ealls National Park, Tully Palls Road, track to Rhyolite Pinnacle from Charmillan Creek, 
17°42’40”S 145°33T2”E, 1085 m, 1 Jun 2014, M.A.M. Renner 7107 & T.C. Wilson (NSW 852980); Tully Palls 
National Park, Tully Palls Road, track to Rhyolite Pinnacle from Charmillan Creek, 17°42’20”S 145°32’48”E, 
1005 m, 1 Jun 2014, M.A.M. Renner 7115 & T.C. Wilson (NSW 858953); North Kennedy, Tully Palls National 
Park, Tully Falls Road, Charmillan Creek, 17°42’03”S 145°3T26”E, 1000 m, 31 May 2014, M.A.M. Renner 
7103 & T.C. Wilson (NSW 858831); Tully Falls, 18 km SE of Ravenshoe, 17°47’S 145°34’E, 720 m, 1 Mar 
1983, H. Streimann 27089 (CANB 8302843); Echo and Davidson Creeks divide, Cardwell Range, 46 km SE of 
Ravenshoe, 17°59’S 145°40’E, 780 m, 23 Jun 1984, H. Streimann 29080 (CANB 8407208); Blue Water Creek, 
Old Mill Road, 39 km WSW of Ingham, 18°45’S 145°48’E, 600 m, 19 Jun 1984, H. Streimann 28417 (CANB 
8406227). 

Representative misidentified specimens 

Plagiochila sect. Vagae sp. indet. 

Papua New Guinea, Simbu Province, Dirima Mission, 2km NW of Gumine, 1800 m, 6°11’S 144°55’E, Dec 1983, 
M. Tola 168 (CANB 8901013); ibid, M. Tola 214, (CANB 8901051); ibid, M. Tola 230 (CANB 8901067); ibid, 
M. Tola 231, (CANB 8901068); ibid, M. Tola 237 (CANB 8901074); Southern Highlands, Lai River, Mendi-Tari 
Road, 15 m SSE of Mendi, 1500 m, 6°19’S 143°38’E, 3 July 1982, H. Streimann 22164 (CANB 8403054). 

Plagiochila teysmannii Sande Lac., Synopsis Hepaticarum Javanicarum: 12 (1857) 

Type citation: n.v. 

Type: Java, Teysmann, in herb. Dozy & Molk., isotype (So &: Grolle 1999): ex herb. Sande Lacoste (G 00260068!) 

=Plagiochila aberrans Schiffn., Denkschriften der Kaiserlichen Akademie der Wissenschaften, Wien. 

Mathematisch-Naturwissenschaftliche Klasse 70: 168 (1900) 

Type citation: Sumatra occid.: In monte Singalang; in silvis primaevis ad latus austro-orient, ad arbores. Regio 
nubium, alt. 2090 m, s. m. - 25.7.1894 (c. per.) (No. 880). 

Type: Sumatra occid.: In monte Singalang; in silvis primaevis ad latus austro-orient, ad arbores. Regio nubium, 
alt. 2090 m, 25.7.1894, y Schiffner, Iter Indicum 1893/94 No 880 (holotype: FH 00458026!) 
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=Plagiochila fraseri Steph., Bulletin de I’Herbier Boissier, sen 2 3: 886 (1903) = Species Hepaticarum 2: 371 

(1903) 

Type citation: Birma superior (Fraser). 

Type: Myanmar. Upper Burma, Jan 1896, Fraser, comm. Brotherus (G 00661401!) 

=Plagiochila latiflora Schiffn., Die Hepaticae der Flora von Buitenzorg: 119 (1900) 

Type citation: n.v. 

Type: Sumatra occid., in monte Singalang, in region inferior in silva primaeva ad arbores, 1400-1500 m, 26 Jul 
1894, U Schiffner Iter Indicum 1893/94 No. 842 (syntype: G 00260066!) 

=Plagiochila multifurcata Steph., Bulletin de I’Herbier Boissier, sen 2 4: 600. 1904 = Species Hepaticarum 2: 
451 (1904) 

Type citation: Australia, Queensland (Bailey) 

Type: Australia, Queensland, Bellenden ker District, 1889, RM. Bailey 659, (lectotype designated by Inoue 
(1986): G 0061484!) 

=Plagiochila riddleana Steph., Journal and Proceedings of the Royal Society of New South Wales 48:129 (1914) 

Type citation: Novae Hebridae (Epi): Riddle legit (Watts, 21). 

Type: New Hebrides, Epi, 2000 ft, 21 Jan 1911, TE. Riddle ex herb. Watts 21 (G 00061485!) 

=Plagiochila vagans Steph., Species Hepaticarum 6: 237 (1921) 

Type citation: Nova Caledonia (Eranc legit) 

Type: New Caledonia, Mt Kohgis, 1 Nov 1909, Franc (G 00061486!) 

Notes: The isotype of Plagiochila teysmannii in G is a single shoot sector between mica sheets. The leaves bear 
close-set teeth around the postical margin and apex, but not on the antical margin in all but one leaf, which 
bears four teeth on the outer half of the antical margin. The leaf shape seems to differ from the Australian 
plants, in that the apex is broadly rounded because the antical and postical margins are nearly parallel. In 
the Australian plants the apex is narrowly rounded because the antical and postical margins are inclined at 
between 30 and 45°. 

The type of Plagiochila fraseri in G consists of two shoot systems, one of which is ramified by pseudodichotomous 
Frullania-type branches into a shoot system comprising three orders of shoots, with androecia intercalary 
within the third order. The other is an unbranched portion of primary shoot. These both differ from Australian 

individuals in the production of orbicular, nearly entire leaves near the base of primary shoots, and in the size 
and dentition of normal leaves in mid-sectors of primary shoots. The leaves on all shoot orders bear something 
like half as many teeth, and the dorsal leaf margin, though inrolled, is entire or nearly so. The relationship 
between plants represented by the type of P fraseri and other members of the P teysmannii complex warrants 
further investigation. 

The syntype of P latiflora seen is not a good match with the type of P teysmannii in its larger size, sparser teeth 
on the postical leaf margin and longer teeth around the apex, particularly on leaves from secondary shoots. 

The relationship between the plants represented in these types requires further investigation. 

The type of P multifurcata exhibits all of the distinctive vegetative features of Queensland plants, the leaves 
have antical and postical margins inclined and the dorsal margin is inrolled and bears teeth along its entire 
length. 

The type of P riddleana is a reasonable match with the Australian plant and the type of P teysmannii in that 
the leaves are rectangular-ovate with a broadly truncate apex, the postical leaf margin is plane and entire, not 
reflexed and toothed. Branching within the type of P riddleana approaches pseudodichotomous; while the 
parent shoot is offset slightly, it retains dominance and size differentiation. 

The type of Plagiochila vagans comprises several shoot systems where unbranched leafy axes arise from a basal 
creeping stolon arising by lateral-intercalary branches. The leaves are oblong, with a broadly obtuse apex and 

dilate teeth around the apex and postical margin, but not on the antical margin. The plants are a reasonable 
match with the type of P teysmannii. The plants do not appear to bear propagules. 

Etymology: After Johannes Elias Teijsmann (1809-1882), Dutch botanist who collected the type. 
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Description: Plants with pseudodichotomously branched leafy shoots arising from a basal creeping stolon; 
stolons arising from other stolons by lateral-intercalary branching; horizontally spreading or pendulous; shoot 

systems to 90 mm long and 50 mm wide, trimorphic; primary shoots 4.5-5.5 mm wide, secondary shoots 
smaller; branches arising by Frullania-type branching, lateral- and ventral-intercalary vegetative branching 

absent. Stems without paraphyllia, lamellae or paraphyses; stem reddish-brown, in primary shoots to 700 pm 
diameter, transversely elliptic, surfaces apparently smooth; cortical cells in 4 to 7 layers, fewer layers laterally, 
cortical cell walls strongly and continuously thickened, all walls including free external wall thickened to same 
degree, all cortical cells smaller than medulla cells; medulla cell walls yellow-pigmented, walls with triangular 
trigones. Rhizoids scattered, on stolons arising from the lateral merophytes at the base of leaves and from the 
ventral merophyte row. Leaves within stolon sector reduced, entire, remote to contiguous. Leaves imbricate, 
succubously inserted and orientated, on primary shoot leaves oblong-triangular, 2160-2810 pm long x 1730- 
1930 pm wide, dorsal margin straight or arched, often undulate at base, apex rounded, ventral margin straight 
to arched in outer two thirds, and curved and ampliate at base; with 15-40 sharp triangular teeth distributed 
around the apex and along ventral margin, sometimes along the dorsal margin as well, regularly spaced, teeth 
around the leaf ampliate margin often slightly larger and prominent, dorsal margin entire, teeth two to four 
cells broad at base, cells oblong, capped by an oblong-triangular cell with obtuse to rounded apex; secondary 
shoot leaves smaller; leaf insertion J-shaped, recurved at ventral end, decurrent dorsally, attaining dorsal stem 
midline, not attaining the ventral stem midline, leaving two or more cortical cell rows leaf-free. Marginal 
leaf cells rectangular, 16-31 pm long x 9-17 pm wide, long axis parallel to leaf margin, walls with bulging 
to nodulose trigones, some walls continuously thickened; medial leaf cells isodiametric to ovoid, 17-39 pm 
long X 17-28 pm wide, walls yellow-pigmented, with bulging trigones, medial thickenings rare, cells in leaf 
base polyhedral to oblong, 28-72 pm long x 16-27 pm wide walls with bulging to nodulose trigones, medial 
thickening present or absent, some walls continuously thickened, trigones sometimes confluent. Cell surfaces 
smooth. Oil-bodies not known. Underleaves absent. Asexual reproduction by leaf-borne cladia produced from 
the ventral surface of leaf cells, but not present in all shoots or individuals. 

Dioicous. Androecia not seen. Gynoecia at apices of shoots; bracts oblong-ovate, 3500-4100 pm long and 
1800-2200 pm wide; dorsal margin arched, revolute, apex narrowly rounded, ventral margin shallowly curved 
in outer two thirds, broadly and conspicuously ampliate at base, margins with a few long undulations; dorsal 
margin, apex and ventral margins with around a total of 50 spinose-ciliate teeth, evenly distributed and more 
or less evenly sized, slightly longer around ampliate base; bract cells as for leaf cells; cell surfaces smooth; 
female bracteole present, small, with ciliate lobes. Subfloral innovations present, or one or two produced by 
lateral-intercalary branching from between the female bracts and the perianth, or between the female bract 

and the preceding leaf. Perianth campanulate, to at least 2000 pm long and 2000 pm wide at mouth (only 
immature perianths seen), dorsal keel with a broad wing along its whole length, with a few laciniate teeth 
around the wing apex, ventral keel unwinged; laterally compressed but with an inflated base, lateral walls 
plane; labia curved, each with around 25-30 laciniate teeth. Fig. 61. 

Recognition: Plagiochila teysmannii can be recognized by the pseudodichotomously branched shoots with 
Frullania-type vegetative branching -- characters that place the species within sect. Vagae - and by the large 
shoot stature with primary shoots 4.5-5.5 mm wide, and the oblong-triangular leaves bearing 15-40 sharp 
triangular teeth distributed around the apex and along ventral margin. In stature, only R minax approaches 
R teysmannii among Australian species of sect. Vagae. For characters differentiating these two species see the 
recognition section of R minax, below. 

Distribution and Ecology: Plagiochila teysmannii has been recorded from Java, Papua New Guinea, Vanuatu, 
Fiji, Tahiti, New Caledonia and Australia (So 2000). In Australia R teysmannii is known from a few localities 
within in the Wet Tropics Bioregion of north-east Queensland, in rainforests at low to moderate elevation, up 
to around 650 m. Plagiochila teysmannii has been collected as a twig and branch epiphyte in riparian vegetation 
alongside permanent streams, where scattered individuals form conspicuous, large pendants among luxuriant 
bryophyte wefts dominated by a range of species including Frullania and other Plagiochila species, particularly 
on hosts adjacent to waterfalls. 

Representative specimens examined: Australia, Queensland, 1889, F.M. Bailey ?660 ex herb. Stephani (BM 
00671204); Bellenden Ker Range, 1889, F.M. Bailey ex herb. Pearson as P. teysmannii (BM); Wooroonooran 
National Park, South Johnston River catchment. Maple Creek, 17°40’59”S 145°42T0”E, 590 m, 5 Apr 2012, 

M.A.M. Renner 6511, E.A. Brown & V.C. Finis (NSW 898713); ibid, M.A.M. Renner 6512, E.A. Brown & V.C. 
Finis (NSW 898722); North Kennedy, Tully Gorge National Park, Cochable Creek catchment, Cannabullen 
creek walking track, Whispy Falls, 17°43’34”S 145°37’22”E, 234 m, 11 May 2014, M.A.M. Renner 6917 & T.C. 

Wilson (NSW 855511); M.A.M. Renner 6930 & T.C. Wilson. 



348 Telopea 21: 187-380, 2018 Renner 

Fig 61. Plagiochila teysmannii leaves, from MAM. Renner 6917 & T.C. Wilson (NSW 855511) and M.A.M. Renner 
6511, EA. Brown & V.C. Unis (NSW 898713), and MA.M. Renner 6930 & T.C. Wilson (NSW). 

Misidentified specimens 

Plagiochila fasciculata 

Australia: New South Wales, Rutherford Creek 11 km SE of Nimmitable, 36°34’S 149°36’E, 850 m, 19 Feb 1982, 
H. Streimann 16711 (CANB 8212670). 

Excluded from synonymy of P. teysmannii: 

Plagiochila semialata Sande Lac., Nederlandsch Kruidkundig Archief Verslagen en Mededelingen der 
Nederlandsche Botanische Vereeniging 4: 93 (1856) 

Type citation: Habitat insulam Javae, Jungh. 
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Type: Java. leg. Junghuhn, ex herb. Sande Lacoste (G 00265228!) 

This plant has laciniate-dentate teeth on the upper part of the ampliate base and on the postical leaf margin. 
The antical margin is straight and untoothed. The type is however, a single shoot fragment, fairly damaged, 
so leaves from it have not been drawn. In its leaf shape and dentition the individual preserved in the type 
specimen is unlikely to belong to the same species as P. teysmannii and further investigation to clarify the 
identity and relationships of P semialata is warranted. 

Plagiochila truncatula Sande Lac., Annales Musei Botanici Lugduno-Batavi 1: 290 (1864) 

Type citation: Sumatra et Borneo. Korthals. 

Type: Sumatm, Korthals, Sande misit 1880/82 (isosyntype: G 00128798!) Borneo, Korthals, Sande misit 1880/82 
(isosyntype: G 00128797!) 

=Plagiochila oblongata Sande Lac., Annales Musei Botanici Lugduno-Batavi 1: 291 (1864) 

Type citation: Java, in m. Simpai: Korthals. 

Type: Java, Korthals (isosyntype: G 00282164!) 

Notes: The plants comprising the types of Plagiochila truncatula and P oblongata are the same morphological 
entity. The Bornean isosyntype of P truncatula has oblong leaves with no ampliate interior that runs onto a low 
decurrent wing on the ventral stem surface. The leaves separate either side of the ventral stem surface, which is 
thereby visible in ventral view. Teeth on the leaf margins are restricted to the apex and the ventral margin, there 
are none on the dorsal margin and none on the interior margin. The dorsal margin is weakly recurved, the 
others are plane. The shoot system is repeatedly ramified, branches are weakly pseudodichotomous and four 
orders of shoot are present. The Sumatran syntype is the same plant, if anything the leaves are more truncate 
at their apex. 

These plants differ from the type of P. teysmannii in leaf shape and dentition, notably in the absence of 
an ampliate base to the leaf, and in the narrow ovate-oblong leaves that may have a truncate apex. These 
morphological differences suggest the plants represented in the respective types do not belong to the same 
species and further investigation to clarify their relationships is warranted. 

Plagiochila acutifolia Steph., Species Hepaticarum 6:119 (1917) 

Type citation: Australia. Norfolk Island. (Robinson legit) 

Type: Australia orientalis, insula Norfolk, 1889, Robinson, ex herb. Melbourne and ex herb. Jack (lectotype 
designated by Bonner (1962): G 00064072!) 

=Plagiochila wattsiana J.J.Engel Sc G.L.Merr., Nova Hedwigia 92: 511 (2010) syn. nov. 

Replaced synonym: Plagiochila wattsii Steph. Species Hepaticarum 6: 240 (1921) non Plagiochila wattsii Steph. 
ex Rodway, Papers and Proceedings of the Royal Society of Tasmania 1917:105 (1918) 

Type citation: Australia. New South Wales. (Watts legit). 

Type: Australia: New South Wales, Richmond River, Pearces Creek, 19 Apr 1900, W.W. Watts 19 (lectotype 
designated by Bonner (1962): G! isolectotype: NSW 445574!) 

Notes: Engel and Merrill (2010a) independently proposed Watts J9 in G as the lectotype of P. wattsii Steph. 

Etymology: acute-leaved, reference unclear. 

Description: Plants with pseudodichotomously branched leafy shoots arising from a basal creeping stolon; 
stolons arising from other stolons by lateral-intercalary branching; horizontally spreading or pendulous; shoot 

systems to 40 mm long and 15 mm wide, dimorphic, usually short and closely branched; primary shoots 2.8- 
3.5 mm wide, secondary shoots smaller; branches arising by Frullania-type branching, lateral- and ventral- 
intercalary vegetative branching absent. Stems without paraphyllia, lamellae or paraphyses; stem reddish- 
brown, in primary shoots to 300 pm diameter, transversely elliptic, surfaces apparently smooth; cortical 
cells in 2 to 3 layers dorsally, and 3 or 4 layers ventrally, continuously and heavily thickened and red-brown 
pigmented, thickening even, free external wall not as thickened as internal walls, cortical cells smaller than 
medulla cells; medulla cell walls unpigmented, unthickened except for small triangular trigones. Rhizoids 
scattered, on stolons arising from the lateral merophytes at the base of leaves and from the ventral merophyte 
row. Leaves within stolon sector similar to leaves on erect shoots, entire, contiguous, soon fragmenting and 
disarticulating, leaving stolon bear. Leaves imbricate, succubously inserted and orientated, on primary shoot 
leaves oblong-triangular, 950-2300 pm long x 570-1500 pm wide, dorsal margin straight or arched, apex 
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truncate, ventral margin straight in outer two thirds, and curved and ampliate at base; margin sometimes 
slightly irregular, otherwise entire, without teeth, or in some individuals with two small triangular teeth at 
the apex only; secondary shoot leaves smaller; leaf insertion J-shaped, recurved at ventral end, decurrent 
dorsally, attaining dorsal stem midline, not attaining the ventral stem midline, leaving two or more cortical 
cell rows leaf-free. Marginal leaf cells quadrate to oblong, 9-17 pm long x 7-10 pm wide, long axis parallel to 
leaf margin, cell walls thin with concave trigones, medial thickenings absent; medial leaf cells isodiametric to 
ovoid, 12-20 pm long x 10-16 pm wide, cell walls thin with concave trigones, medial thickenings absent; basal 
cells ovoid to oblong, 16-26 pm long x 8-17 pm wide, cell walls thin with concave trigones, medial thickenings 
absent. Cell surfaces smooth. Oil-bodies not known. Underleaves absent. Asexual reproduction by leaf-borne 
cladia produced from the ventral surface of leaf cells. 

Dioicous. Androecia intercalary on secondary shoots that continue vegetative growth, singly or in pairs by 
Frullania-type branching at the base of the leading male branch; lateral-intercalary and ventral-intercalary 

branches not associated with male branches; bracts in 3-5 pairs, imbricate, closely packed, bract-lobe spreading, 
smaller than adjacent leaves, entire, epistatic, bract margin broadly rounded, weakly ampliate, entire; stem 
among bracts smooth. Gynoecia not seen. Fig. 62. 

1000 |jm 

Fig 62. Plagiochila acutifolia leaves, from//. Streimann 27012 (CANB 8302763), H. Streimann 27030 (CANB8302781), 

and W.lk. Watts 19 (NSW 445574). 

Recognition: Plagiochila acutifolia can be recognized by the yellow-green, pseudodichotomous shoots with 
Frullania-type vegetative branching, the production in some individuals of leaf-borne cladia, the oblong- 
triangular leaves with a truncate apex, ampliate base, and straight ventral margin with no or few small and 
obscure triangular teeth. The pseudodichotomous Frullania-type vegetative branching are characteristic of 
Plagiochila sect. Vagae, from whose species P. acutifolia is distinct in the near or complete absence of dentition 
on the leaf margins. Among Australian species Plagiochila acutifolia is similar to P paucidens and is likely to be 
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confused with this species. However, P. paucidens differs from P acutifolia in that the margins of many teeth 
bear small triangular teeth, though many leaves have entire margins. As entire and toothed-margin leaves may 
co-occur within individuals it is necessary to examine a range of leaves from several shoots to confirm the 
presence of marginal teeth on the leaves. These leaves should be dissected from the stem and slide-mounted, 
to facilitate an assessment of their shape, which also differs from P acutifolia. Whereas in P acutifolia the leaves 
are oblong-triangular and have a truncate apex and ampliate base, and a straight to shallowly arched dorsal 
margin, the leaves of P paucidens are oblong-elliptic with a broader apex relative to their length, do not have 
an ampliate base, and have a shallowly arched to shallowly curved dorsal margin. The significance of these 
differences requires critical assessment. 

Distribution and ecology: Plagiochila acutifolia is sparsely distributed over a broad range up the eastern coast 
of Australia from the Atherton Tableland in north-east Queensland, to north-eastern New South Wales, and 

on Norfolk Island. In Queensland P acutifolia has been collected in rainforests on the Atherton Tableland, 
and at Kalpowar. Plagiochila acutifolia is a trunk epiphyte, and forms loose wefts, but does not seem to occur 
anywhere in great abundance based on the available herbarium specimens. 

Specimens examined: Queensland: Cook, Curtain Tree Fig, 10 km ESE of Atherton, 17°17’S 145°34’E, 720 
m, 1 Mar 1983, H. Streimann 27030 (CANB8302781); Scrubby Creek, Wongabel State Forest 5 km SSE of 
Atherton, 17°18’S 145°30’E, 800 m, 28 Feb 1983, H. Streimann 27012 (CANB 8302763); Gadgarra State Forest, 
15 km NE of Malanda, 17H8’S 145°47’E, 680 m, 15 Dec 1990, J.A. Curnow 4044 (CANB 9500828); North 
Kennedy, Mt Spec State Forest, Paluma Range, 6 km W of Paluma, 19°0TS 146°09’E, 920 m, 18 June 1986, J.A. 
Curnow 908 (CANB 00781967); Scrub Creek, Kalpower, 30 km NE of Monto, 24°31’S 151°17’E, 400 m, 17 Jan 
1980, H. Streimann 9919 (CANB 8002462); ibid, H. Streimann 9925 (CANB 8002468); Norfolk Island: Mt 
Pitt Road, Norfolk Island National Park, 29°0T04”S 167°56T4”E, 200 m, 27 Apr 1994, R. Ward 94-6 (CANB 
9507859); Track to Hollow Pine, Mount Pitt Reserve, 29°0T30”S 167°56T5”E, 220 m, 2 De 1984, H. Streimann 
31976 (CANB 00781997); Mt Pitt Road, Mount Pitt Reserve, 29°0T30”S 167°56T5”E, 230 m, 2 Dec 1984, 
H. Streimann 31892 (CANB 00781995); Botanic Gardens, 29°01’35”S 167°56’08”E, 110 m, 20 Apr 1995, J.A. 
Curnow 4872 & H. Lepp (CANB 9513841). 

Plagiochila paucidens Steph., Bulletin de I’Herbier Boissier, ser. 2 3: 117 (1903) = Species Hepaticarum 

2: 297(1903) 

Type citation: Tahiti (Vesco) 

Type: Tahiti, 1847, Vesco (lectotype designated by Bonner 1962: G 00061457!) 

=Plagiochila metcalfii Steph., Bulletin de I’Herbier Boissier, ser. 2 3: 533 (1903) = Species Hepaticarum 2: 337 

(1903) 

Type citation: Norfolk Insula (Metcalf) 

Type: Australia: Norfolk Island, 1884, PM. Metcalfe 56 (lectotype designated by Bonner 1962: G 00112896!) 

= Plagiochila erectifolia Steph., Species Hepaticarum 6: 151 (1918) 

Type citation: New Caledonia (Lerat legit) 

Type: New Caledonia Montague de Cresnon, ?Dr L. Le Rat 411 ex herb. ?Giulrat Paris (lectototype designated 
by Bonner (1962): G 00064214! [=G-14223]) 

= Plagiochila camarae Steph. ex Dugas, Contribution a I’Etude du Genre Plagiochila Dum.: 130 (1928) 

Type citation: n.v. 

Type: Australia. New South Wales, Tweed River, 1882, Camara, hb. Melbourne 61 as P. paucidens Steph. 
(holotype: PC, isotype: M [c. per.] ??ex herb. Stephani BM [c and.]) 

=Plagiochila subgedena Steph., Species Hepaticarum 6: 214 (1921) 

Type citation: Nova Caledonia (Franc legit) 

Type: New Caledonia, 1909, Franc, ex herb. Theriot 175 (lectotype designated by Bonner 1962: G 00064211!) 

= Plagiochila trigona Steph. Revue Bryologique 35: 32 (1908) 

Type citation: none provided, but ‘Elies ont ete recoltes par M. Le Rat...’ in introduction. 

Type: New Caledonia, Mt. Table, Feb 1907, Le Rat 206 ex herb. E.C. Paris (G 00064212!) 
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Notes: Plagiochila paucidens was published in February of 1903, Plagiochila metcalfii was published in June 
1903. The type of P metcalfii is relatively large plant with pseudodichotomous branching, subentire leaves, 
with few small teeth, as described by Stephani, and manifest in the CANB vouchers, together with copious 
propagules from the ventral surface of leaves on all shoot orders. The possible type of P camarae agrees in these 
details, has more teeth and an obtuse leaf apex. Plagiochila camarae and P erectifolia are in good agreement. 

The type plant of Plagiochila paucidens is similar in respects to the type of P metcalfii but differs in its remote 
leaves that bear around 6 small triangular teeth around the apex and onto the ventral margin. 

Plagiochila subgedena was synonymized with P metcalfii by Inoue (1970) and So (2000). In P subgedena the 
leaves are rectangular-ovate and bear numerous small serrate teeth on their postical margin and around their 
apex. On the apex two teeth may be more prominent than the others. On leaves from secondary shoots there 
are often two prominent teeth at the apex. Scattered teeth may occur on the antical margin, which is weakly 
inrolled. No propagules were observed in the type. Plagiochila trigona was also synonymized with P metcalfii 
by So (2000). 

Etymology: paucidens with few teeth, in reference to the leaves. 

Description: Plants with pseudodichotomously branched leafy shoots arising from a basal creeping stolon; 
stolons arising from other stolons by lateral-intercalary branching; horizontally spreading or pendulous; 

shoot systems to 70 mm long and 60 mm wide, but usually much less than this, trimorphic, shoot systems 
often slender and openly branched; primary shoots 3.5-4.0 mm wide, secondary shoots c. 2.0-2.7 mm wide; 
branches arising by Frullania-type branching, lateral- and ventral-intercalary vegetative branching absent. 
Stems without paraphyllia, lamellae or paraphyses; reddish-brown, in primary shoots to 300 pm diameter, 
transversely elliptic, surfaces apparently smooth; cortical cells in 4 or 5 layers, continuously and heavily 
thickened and red-brown pigmented, fading to yellow-brown in innermost layer, thickening even, free 

external wall not as thickened as internal walls, cortical cells smaller than medulla cells; medulla cell walls 
unpigmented, unthickened except for small triangular trigones. Rhizoids scattered, on stolons arising from 
the lateral merophytes at the base of leaves and from the ventral merophyte row. Leaves within stolon sector 
reduced, entire, remote to contiguous. Leaves contiguous to imbricate on primary shoots, remote to contiguous 
on secondary and tertiary shoots, succubously inserted and orientated, on primary shoot leaves oblong-elliptic 
to oblong ovate, 1450-2000 pm long x 1000-1400 pm wide, dorsal margin straight or arched, apex broadly 
rounded to truncate, ventral margin straight to curved in outer two thirds, and curved at base but not ampliate; 
with 2-8 small triangular teeth distributed around the apex and along the outer part of the ventral margin, 
teeth two to four cells broad at base, cells oblong, capped by a triangular cell with obtuse to rounded apex; 
secondary shoot leaves oblong-ovate, 1200-1800 pm long x 750-900 pm wide, with 2-5 teeth; tertiary shoot 
leaves smaller again; leaf insertion J-shaped, recurved at ventral end, decurrent dorsally, attaining dorsal stem 
midline, not attaining the ventral stem midline, leaving two or more cortical cell rows leaf-free. Marginal leaf 
cells quadrate to oblong, 8-17 pm long x 6-9 pm wide, long axis parallel to leaf margin, walls with triangular 
to convex trigones, walls not continuously thickened; medial leaf cells isodiametric to ovoid, 11-23 pm long 
X 9-15 pm wide, walls unpigmented, with triangular to convex trigones, medial thickenings rare, cells in 
leaf base oblong, 13-25 pm long x 11-15 pm wide walls with bulging trigones, medial thickening present or 
absent, some walls continuously thickened, trigones sometimes confluent. Cell surfaces smooth. Oil-bodies 
not known. Underleaves absent. Asexual reproduction by leaf-borne cladia produced from the ventral surface 
of leaf cells. 

Dioicous. Androecia intercalary on secondary or tertiary shoots that continue vegetative growth, usually 
singly but also in opposing pairs produced by Frullania-type branching at the base of the leading male branch; 
lateral-intercalary and ventral-intercalary branches not associated with male branches; bracts in 3-5 pairs, 
imbricate, closely packed, bract-lobe spreading, slightly smaller than adjacent leaves, with around 10 short 
triangular teeth on the ventral margin and apex, apex rounded to truncate, epistatic, bract dorsal margin 
broadly rounded, entire; stem among bracts smooth. Gynoecia not seen. Fig. 63. 

Recognition: Plagiochila paucidens can be recognized by the ovate leaves that do not have a pronounced 
ampliate base, and bear 2-8 small triangular teeth around the leaf apex and on the outer half of the ventral 
margin. Like all species of Plagiochila sect. Vagae P paucidens exhibits size-correlated variation in leaf shape 
and dentition resulting in hierarchical structure in shoot systems. This can complicate identification when 
primary shoots in some individuals are smaller than those in others. For example, plants from Norfolk Island 
have primary shoots with leaves smaller and bearing fewer teeth than plants from Lord Howe or Tahiti. 
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Plagiochila paucidens 
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Fig 63. Plagiochila paucidens leaves, from Meagher LH-115 (NSW), JA. Curnow 4867 & H. Lepp (CANB 9513836) 

and R.D. Hoogland 11.213 (CANB 172808). The lowest row of leaves and middle two leaves of the second lowest row 

are from secondary shoots. 
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Plagiochila paucidens could be confused with P. acutifolia but P acutifolia has a relatively narrower truncate 
leaf apex, and oblong-triangular leaves with an ampliate base, not elliptic oblong, leaves without an ampliate 
base. For more detail on how to differentiate these two quite similar, and broadly sympatric, species see the 
recognition section of P acutifolia, above. Leaves of P paucidens tend to roll inward along both margins when 
dry, whereas leaves of P acutifolia tend to dry flat. 

Plagiochila paucidens could be confused with P meridionalis but P meridionalis has primary shoot leaves with 
8-20 marginal teeth, not 2-8, and the leaves have an ampliate base. Plagiochila meridionalis is also a larger 
plant, with primary shoot leaves averaging 2.3 x 1.6 mm whereas in P paucidens primary shoot leaves average 
1.7 X 1.2 mm. 

Distribution and Ecology: The distribution of Plagiochila paucidens includes Tahiti in the east. New 
Caledonia, Norfolk Island, and the east coast of Australia in the west. Plagiochila paucidens probably occurs 
on other islands in the western Pacific. Plagiochila paucidens was reported for the Wet Tropics Bioregion of 
north-east Queensland by So (2000) when she placed P bellenderiensis in synonymy with P metcalfii. However, 
the type of P bellenderiensis is P daviesiana and no collections of P. paucidens from the Wet Tropics are known. 
In Australia P paucidens is confined to the North Coast of New South Wales where it inhabits subtropical 
rainforest, and Norfolk Island and Lord Howe Island. Plagiochila paucidens has been collected on rocks within 
dry watercourses, shaded basalt outcrops on ridges, and as an epiphyte on trees and shrubs in low forest. 

Representative specimens examined: Australia: Norfolk Island: Bridle Track from Captain Cook Monument 
to Red Road, Norfolk Island National Park, 29°00’20”S 167°56’35”E, 110 m, 28 Apr 1994, R. Ward 94-lA, 
CANB9507854; Norfolk Island Botanic Gardens, 29°01’35”S 167°56’08”E, 100 m, 20 Apr 1995, J.A. Curnow 
4878 & H. Lepp, CANB9513847; Above Duncombe Bay Road, 29°00’32”S 167°56’05”E, 200 m, 19Apr 
1995, J.A. Curnow 4867 & H. Lepp, CANB9513836; NE slopes of Mt Bates, along Bridle Track (Duncombe 
Road) between Bird Rock and Captain Cook Monument, 29°00’20”S 167°56’40”E, 120 m, 24 Oct 1967, R.D. 
Hoogland 11.173 (CANB172814.1); N. slopes of Mt Bates, 29°00’30”S 167°56T0”E, 150 m, 27 Oct 1967, R.D. 

Hoogland 11.213 (CANB172808); Marshs Road (abandoned track), Norfolk Island National Park, 29°00’36”S 
167°56’3T’E, 230 m, 15 Apr 1994, H. Streimann 53755 (CANB 9406271); Mt Bates, Norfolk Island National 
Park, 29°00’40”S 167°56T0”E, 290 m, 15 Jun 1992, H. Streimann 49651 (CANB 9216672); Filmy Fern Trail, 

off Selwyn Pine Road, Mount Pitt Reserve, 29°01’S 167°57’E, 130 m, 3 Dec 1984, H. Streimann 32099 (CANB 
00781999); Filmy Fern Trail, off Selwyn Pine Road, Mount Pitt Reserve, 29°0TS 167°57’E, 140 m, 3 Dec 1984, 
H. Streimann 32132 (CANB 00782000); ibid, H. Streimann 32154 (CANB 00783101); King Fern Valley, Mt Pitt 
Reserve, 29°0TS 167°56’E, 260 m, 7 Dec 1984, H. Streimann 34521 (CANB 00783108); Lord Howe Island: 
Northern Hills, just east of the junction of Max Nicholls Memorial Track with the track to Kims Lookout, on 
shady sie of large boulder, 31°3T00”S 151°03’02”E, 115 m, 5 Nov 2009, D. Meagher LH115 (NSW); ridge to 
Malabar Hill above Catalina monument, 31°3TOT’S 159°03’36”E, 110 m, 23 Jun 1992, H. Streimann 50049 
(CANB 9218951); Junction of Kims Lookout and Max Nicholls Tracks, 31°3T08”S 159°03’0T’E, 100 m, 6 Feb 
1995, H. Streimann 55767 (CANB 9514094); Max Nicholls Track, 31°3T06”S 159°03’02”E, 110 m, 20 Jun 1992, 

H. Streimann 49885 (CANB 9218786); New South Wales: North Coast, Dalwood, Richmond River, 32°37’S 
151°25’E, 15 Aug 1900, WW Watts 154, (NSW 444136); Marshall’s Falls, 28°5TS 153°25’E, Jul 1900, WW 
Watts 101 (NSW 444138); near Ballina, back of Websters Slaughter House, 30 Jun 1902, WW Watts 507 (NSW 
763536); Lismore, Rous Road, 2 Jun 1901, W.W. Watts 289 (NSW 763504); Park Grays Island, 6 May 1900 
W.W Watts 45 (NSW 763503);Wingham-Comboyne Road, 24 km NNW of Taree, 31°40’S 152°25’E, 390 m, 
17 Apr 1998, R Streimann 60478 (CANB 9906508); Tahiti: 1847, Vcsco (G 00061456). 

Plagiochila norfolkiensis Steph.,Bulletin de I’Herbier Boissier, sen 2,3:877 (1903) = Species Hepaticarum 
2: 362 (1903) 

Type citation: Australia, Norfolk Island (Robinson) 

Type: Australia: Norfolk Island, 1884,1. Robinson, ex herb. Melbourne (G 00069848!) 

Notes: The type of P. norfolkiensis comprises one shoot fragment mounted between mica sheets and two 
branches terminated by male branches, from which nearly all leaves have been fragmented and damaged to 
some extent. Stephani (1903) states that the plant has large bifid underleaves with angulate or shortly spinose 

margins, and laciniate-lanceolate lobes. The only other lineage within Plagiochila whose species produce 
comparable underleaves is sect. Cucullatae, from whose species P. norfolkiensis differs in the Frullania-type 
pseudodichotomous branching and production of leaf-borne cladia. Duplicates and and additional material 
should be sought in other herbaria, and the morphology of other poorly known species such as P. acutifolia 
better circumscribed by additional collections - especially of male plants - before an informed appraisal of 
how this name should be applied can be made. The male bracts are leaf like and entire except for the apex 
which is acute, and the margins are undulate. There are laciniate underleaves and paraphyllia on the ventral 
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stem surface between the bracts. These are manifest on vegetative shoot sectors as well, where they are large, 
with laciniate and deeply bifid lobes. Branching is Frullania-type and pseudodichotomous. 

Description (from So and Grolle 2001): Plants in herbaria grey brown, not glossy, shoot systems 
pseudodichotomously branched, vegetative branching Frullania-type; shoots 4-6 cm long, 1.9-2.6 mm 
wide, stem 200-220 pm in diameter; both stem surfaces almost completely hidden by leaves; paraphyllia 
absent. Leaves imbricate, oblong-ovate, 1200-1400 pm long x 830-1000 pm wide, ventral margins undulate, 
small teeth distributed on all leaf margins, teeth 1-4 cells long, l-3(-4) cells wide at base, terminal cell not 
elongated, 14 x 15 pm; dorsal leaf base long decurrent, apex subacute, ventral leaf base ampliate, ventral 
insertion line moderately decurrent and bearing a low wing; subapical cells 13-15 x 19-25 pm, median cells 
18-20 X 20-25 pm, basal cells 18-20 x 58-78 pm, trigones small, walls thin throughout, cuticle smooth. 
Underleaves large, divided into 4 ciliate lobes. Leaf-borne propagules in the form of short leafy cladia arising 

from the ventral leaf surface. Male and female plants similar in size. Androecia terminal, intercalary, male 
shoots continuing vegetative growth after production of 3 or 4 pairs of imbricate male bracts, ventral margin 
of bract lobe undulate, apex acute, antheridia one per bract; male branch subtended by one Frullania-type 
innovation. Gynoecia terminal on short branches, usually with one lateral-intercalary innovation, that may 
itself produce a gynoecium, bracts broadly spathulate, much larger than stem leaves, 2.2 mm long, 1.3 mm 
wide; perianth obovoid, 2.6-2.8 mm long x 1.0-1.3 mm wide, both keels unwinged, mouth slightly arched, 
dentate; sporophytes unknown. 

Etymology: of Norfolk Island, in reference to the origin of the type gathering. 

Recognition: Plagiochila norfolkiensis can be recognized by the combination of undulate ventral margins of 
leaves and male bract lobes, presence of filiform underleaves on sterile shoot sectors and among the male bracts, 
the production of leaf-borne cladia, and pseudodichotomously branched shoot systems. This combination of 
characters is unique among Australasian species, meaning P norfolkiensis is unlikely to be confused with any 
other regional species. Even on the basis of the scrap that the type specimen in Geneva has been reduced to, it 

is evident that this species is distinct. 

The leaves on tertiary shoots in the syntype of P wattsiana Steph. from Norfolk Island are not undulate and 
although underleaf remnants may occur on some shoot sectors they are not prominent, and deeply bilobed as 
in the type of P norfolkiensis. 

Distribution and Ecology: Plagiochila norfolkiensis is known from a handful of collections from New 
Caledonia and Norfolk Island, all made during the 19*^^ Century (So Sc Grolle 2001). No recent collections of 
P norfolkiensis have been made in Australia, suggesting the species may be extinct at its type locality. Nothing 
is known of its ecology. 

Additional specimens examined: none. 

Plagiochila meridionalis M.A.M. Renner sp. nov. 

Diagnosis: Plagiochila meridionalis is distinguished by the combination of pseudodichotomous, Frullania-type 
vegetative branching, primary shoots 3.4-5.0 mm wide, with imbricate asymmetrically ovate leaves with a 
rounded to truncate apex, shallowly curved ventral margin and ampliate base, with apex and ventral margins 
bearing 8-20 irregularly spaced triangular teeth, cells of the teeth not elongated; the absence of underleaves; 
the male bract lobule margin entire; the perianth with dorsal and ventral keels unwinged, and with 20-30 
spinose to spinose-ciliate teeth on each labium. 

Type: Australia, Queensland, Morton National Park, Macpherson Range, west of Toolona Lookout, 28°15’37”S 
153°10T9”E, 1176 m, 6 Mar 2014, M.A.M. Renner 6826 & A.E. Orme (holotype: NSW 858805; isotypes: BRI, 
CANB, G, MEL) 

Etymology: meridionalis - southern in reference to the geographic distribution of this species in Australia’s 
south-eastern mesothermic archipelago. 

Description: Plants with pseudodichotomously branched leafy shoots arising from a basal creeping stolon; 
stolons arising from other stolons by lateral-intercalary branching; horizontally spreading or pendulous; 

shoot systems to 70 mm long and 40 mm wide, trimorphic or quadrimorphic; primary shoots 3.4-5.0 mm 
wide, secondary shoots c. 2.0-3.5 mm wide, tertiary branches 2.2 mm wide, quaternary branches c. 1.7 mm; 
branches arising by Frullania-type branching, lateral- and ventral-intercalary vegetative branching absent. 
Stems without paraphyllia, lamellae or paraphyses; reddish-brown, in primary shoots to 500 pm diameter, 
transversely elliptic, surfaces apparently smooth; cortical cells in 4 or 5 layers, cortical cell walls strongly and 
continuously thickened, all walls including free external wall thickened to same degree, all cortical cells smaller 
than medulla cells; medulla cell walls yellow-pigmented, walls with triangular trigones. Rhizoids scattered. 
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on stolons arising from the lateral merophytes at the base of leaves and from the ventral merophyte row. 
Leaves within stolon sector reduced, entire, remote to contiguous. Leaves imbricate, succubously inserted and 
orientated, on primary shoot leaves asymmetrically ovate, 1920-2550 pm long x 1250-1900 pm wide, dorsal 
margin straight or slightly arched, apex rounded to truncate, ventral margin shallowly curved and ampliate 
at base; with 8-20 triangular teeth distributed around the apex and along ventral margin, fairly regularly 

spaced and evenly sized, ampliate margin with one or two teeth, dorsal margin entire, teeth three to six cells 
broad at base, cells long rectangular, capped by a triangular cell with an acute apex; secondary shoot leaves 
asymmetrically ovate, 1250-1950 pm long x 860-1380 pm wide, smaller than primary shoot leaves and with 
8-16 teeth, tertiary shoot leaves smaller again, 1050-1450 pm long x 700-890 pm wide with 4-14 teeth; leaf 

insertion J-shaped, recurved at ventral end, decurrent dorsally, attaining dorsal stem midline, not attaining 
the ventral stem midline, leaving two or more cortical cell rows leaf-free. Marginal leaf cells oblong, 12-18 
pm long X 5-12 pm wide, long axis parallel to leaf margin, walls with bulging trigones and weak continuous 
thickening; medial leaf cells isodiametric to ovoid, 14-25 pm long x 11-19 pm wide, walls unpigmented, 
with bulging trigones, medial thickenings absent, cells in leaf base polyhedral to long and slightly sinuous 
oblong, 23-41 pm long x 10-19 pm wide walls with bulging to nodulose trigones, medial thickening absent. 

Cell surfaces smooth. Oil-bodies 4-8(9) per cell, fusiform, granular, greyish. Underleaves present or absent, 
vestigial, persistent, triangular. Asexual reproduction by leaf-borne cladia produced from the ventral surface 
of leaf cells. 

Dioicous. Androecia intercalary on secondary, tertiary, or quaternary shoots that continue vegetative growth, 

usually in opposing pairs produced by Frullania-type branching at the base of the leading male branch; 
lateral-intercalary and ventral-intercalary branches not associated with male branches; bracts in 4-9 pairs, 
imbricate, closely packed, bract-lobe reduced and smaller than adjacent leaves, with four to seven triangular 
teeth, epistatic, bract interior margin broadly rounded to weakly ampliate, entire; stem among bracts smooth. 
Gynoecia at apices of shoots; bracts ovate to triangular-ovate, 2600-3100 pm long x 1400-2400 pm wide; dorsal 
margin curved to arched, inrolled, apex rounded to weakly truncate, ventral margin straight in outer half and 
ampliate at base, all margins with 30-45 triangular teeth, unequal in size, dorsal margin sometimes entire on 
basal half; bract cells as for leaf cells; cell surfaces smooth; female bracteole present. Subfloral innovations 
absent, or one or two produced by lateral-intercalary branching from between the female bracts. Perianth 

triangular to campanulate, 2300-2700 pm long x 1700-2600 pm wide at mouth, dorsal and ventral keels 
unwinged; laterally compressed but with an inflated base, lateral walls plane; labia curved, each with 20-30 
spinose to spinose-ciliate teeth. Figs 64-66. 

Recognition: Plagiochila meridionalis can be recognized by the combination of pseudodichotomously 
branched shoots with Frullania-type vegetative branching, the imbricate asymmetrically ovate leaves with 
8-20 evenly sized and spaced small triangular teeth around the apex and on the ventral margin. Female plants 
have perianths without a wing on the dorsal keel. 

Plagiochila meridionalis could be confused with P apatila, but P apatila has fewer, larger triangular to spinose 
teeth on the ventral leaf margin and elongate leaf apical cells, female plants have perianths with a wing on the 
dorsal perianth keel; and male plants of P apatila have the interior bract margin obscurely crenate to toothed, 
while in P meridionalis the interior bract margin is ampliate but entire, without crenulations or teeth. 

Plagiochila meridionalis could be confused with P nebulosa, but P nebulosa has longer spinose teeth on the 
leaves, elongate leaf marginal cells and teeth cells, particularly the apical cell which is elongate; female plants 
have perianths with a wing on the dorsal perianth keel; male plants have bracts whose lobes have an acute apex, 
and margins without teeth, while in P meridionalis the male bract lobes are rounded and bear small triangular 
teeth. 

In New South Wales this species has been referred to Plagiochila fasciculata when it has been identified to 
species level. It differs in many details, starting with the pseudodichotomous branching, such that the two 
species shouldn’t really have been confused. 

Distribution and Ecology: Plagiochila meridionalis is endemic to the south-east coast of Australia, from the 
Border Ranges in southern eastern Queensland in the north to the Shoalhaven River in the south, and between 

300 and 1100 m elevation. Plagiochila meridionalis grows in cool to warm temperate rainforest on summits, 
ridges, faces, and gullies wherever prolonged water stress does not occur, and occupies a range of microsites, 
including branches and trunks of trees, liana stems, saplings, rotting wood, boulders on the forest floor or 
within waterways, and the faces of bluffs. Plagiochila meridionalis may be locally dominant within epiphytic 
bryophyte communities, as in the Nightcap Range, where cloud forests along the summit ridge are festooned 
with copious wefts formed by this species. 
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Fig 64. Plagiochila meridionalis. A: five teeth from leaf margin. B: dorsal view of primary and secondary shoot system. 

C: marginal leaf cells. D: medial leaf cells. E: basal leaf cells. F: ventral view of primary shoot. G: ventral view of 

secondary shoot. H: ventral view of tertiary shoot. I: ventral view of quaternary shoot. J: dorsal sector or transverse 

section through stem from primary leafy shoot. All from MAM. Renner 6826 & A.E. Orme (NSW 858805). 
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Fig 65. Plagiochila meridionalis. A: ventral view of perianth bearing shoot. B: ventral view of male branches. C: dorsal 

view of male branch. D: five teeth from perianth mouth. E: perianth mouth. F: four female bracts. G: three perianths in 

lateral view. All from MAM. Renner 6826 & A.E. Orme (NSW 858805). 
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Fig 66. Plagiochila meridionalis leaves, all from MAM. Renner 6839 & A.E. Orme (NSW 870815). 

Representative specimens examined: Australia: Queensland: South Queensland, H. Schneider ex herb. 
Kidz 20 (BM as P. fasciculata); ex Australia, 1883 misit Bailey ex herb. Kidz 216 (BM); Wide Bay, Kondalilla 
Falls, SE of Nambour, 26°40’S 152°53’E, 7 Jul 1983, W.B. Schofield 80558 & M.L Schofield (NSW 738492); 
Purling Brook Falls, Springbrook, 23 km SSW of Nerang, 28°11’S 153°16’E, 480 m, 8 Jan 1990, H. Streimann 
43493 (CANB 9007395); Moreton: Lamington National Park, Macpherson Range, Border Track, 28°14’38”S 
153°08’53”E, 962 m, 6 Mar 2014, M.A.M. Renner 6840 & A.E. Orme, (NSW 858815); Moreton: Lamington 
National Park, Macpherson Range, Border Track, 28°15’35”S 153°9’53”E, 1130 m, M.A.M. Renner 6839 & 

A.E. Orme (NSW 870815); New South Wales: Brindle Creek, Wiangaree State Forest, 27 km NNE of Kyogle, 
28°07’S 153°06’E, 750 m, 3 Sep 1978, H. Streimann 6030 (CANB 7900277); Mt Lindesay State Forest, north¬ 
western side of Mount Glennie, 28°2T57”S 152°45’38”S, 850 m, 3 Mar 2014, M.A.M, Renner 6805 & A.E. Orme 
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(NSW 850847); Mt Lindesay State Forest, Richmond River catchment, north-western side of Mount Glennie, 
28°21’56”S 152°45’37”E, 836 m, M.A.M. Renner 6806 & A.E. Orme (NSW 850848); ibid, M.A.M. Renner 
6807 & A.E. Orme (NSW 850849); Brindle Creek, Rainforest Walk, Wiangaree Forest Drive, McPherson 
Range, 28°22’S 153°03’E, 10 Jul 1983, W.B. Schofield 80654, H.P. Ramsay & M.I. Schofield (CANB 793712.1); 
Border Ranges National Park, Brindle Creek, 27 km NNE of Kyogle, 28°22’S 153°04’E, 750 m, 24 Apr 1998, 
H. Streimann 61065 (CANB 9910469.1); Border Ranges National Park, Brindle Creek Road, 28 km NE of 
Kyogle, 28°23’S 153°07’E, 870 m, 24 Apr 1998, H. Streimann 61146 (CANB 9910554.1); North Coast, Border 

Ranges National Park, Tweed Range, Brindle Creek, Red Cedar loop track, 28°22’40”S 153°04’00”E, 750 m, 
3 Sep 2013, M.A.M. Renner 6769 (NSW 978728); Border Ranges National Park, Forest Tops, 26 km NNE 
of Kyogle, 28°23’S 153°04’E, 700 m, 24 Apr 1998, H. Streimann 61048A (CANB 9910399.1); Border Ranges 
National Park, The Pinnacle Lookout Track, 28°24T2”S 153°07’24”E, 22 Feb 2000, R.G. Coveny 18446, E.A. 
Brown & T. Poes (CANB 867057.1, NSW 793302); Pinnacle Hill, Border Ranges National Park, 22 km NE 
of Kyogle, 28°25’E 153°07’E, 910 m, 24 Apr 1998, H. Streimann 61232 (CANB 9910849.1); Border Ranges 
National Park, Tweed Range, Bar Mountain Loop track, 28°27’38”S 153°07’35”E, 1110 m, 2 Sep 2013, M.A.M. 
Renner 6755 (NSW 978714); Tooloom National Park, 23 km WSW of Woodenbong, 28°29’S 152°23’E, 630 m, 

23 Apr 1998, H. Streimann 60912 (CANB 9910246.1); ibid, H. Streimann 60915 (CANB 9910249.1); Tooloom 
Nature Reserve, Plantation Road, 24 km NNE of Kyogle, 28°30’S 152°23’E, 660 m, 23 Apr 1998, H. Streimann 
60997 (CANB 9910339.1); Toonumbar Eorest Way, Toonumbar State Eorest, above Eden Creek, 26 km NW of 
Kyogle, 28°30’S 152°45’E, 450 m, 18 Oct 1978, H. Streimann 7004 (CANB 7905896); North Coast, Nightcap 
National Park, Mount Nardi, summit between radio masts, 28°32’37”S 153°17’23”E, 785 m, M.A.M. Renner 
6753 (NSW 978711); Dorrigo, Feb 1916, J.L. Boorman (NSW 763495); North Coast, Booyong, Richmond 
River, 28°45’S 153°27’E, 31 Jul 1902, W.W. Watts 584 (NSW 444140); Waihou Forest Reserve, near trig, 
20 km NW of Coffs Harbour, 30°06’S 153°0TE, 300 m, 19 Apr 1998, H. Streimann 60593 (CANB 9906629); 
Escarpment below Waihou Trig Station, 25 km NW of Coffs Harbour, 30°06’S 153°02’E, 340 m, 12 Oct 1978, 
H. Streimann 6571 (CANB 7905078); ‘Botanical Walk’, Wilson River Primitive Reserve, Boss State Forest, 
49 km NW of Port Macquarie, 30°12’30”S 152°58’30”E, 245 m, 17 Jun 1999, H. Streimann 63783 (CANB 
604776.1); North Coast, Tysons track near Darkwood, Bellingen River, 30°25’00”S 152°39’46”E, 120 m, 28 Apr 
1989, E.A. Brown 89/114c (NSW 436409); Cockerawombeeba Creek, Mt Boss State Forest, 46 km NW of 
Wauchope, 31°15’S 152°20’E, 700 m, 21 Oct 1978, H. Streimann 7256 (CANB 7906277); The Scrub Road, 
Broken Bago State Forest near Educational Trail, 9 km SW of Wauchope, 31 °31’S 152°40’E, 60 m, 31 Aug 1987, 
H. Streimann 38561 (CANB 781973); ibid,H. Streimann 38576 (CANB 00781974); Rawson Falls, 31 km NNW 
of Taree, 31°37’S 152°25’E, 460 m, 27 Apr 1998, H. Streimann 61540 (CANB 9911176.1); Camden Haven 
State Forest, 28 m SW of Port Macquarie, 31°39’S 152°46’E, 480 m, 29 Aug 1987, H. Streimann 38441 (CANB 
781970); ibid, H. Streimann 38444 (CANB 781971); Dingo Tops Forest Park, Bulga State Forest, 31 km NW 
of Wingham, 31°40’S 152°09’E, 700 m, 1 Sep 1987, H. Streimann 38694 (CANB 9201354); ibid, H. Streimann 

38697 (CANB 781976); Camden Haven State Forest, 28 km SW of Port Macquarie, 31°39’S 152°46’E, 480 m, 
29 Aug 1987, H. Streimann 38444 (CANB781971); Middle Brother, Middle Brother State Forest, 31 km NE of 
Taree, 31°43’S 152°40’E, 550 m, 4 Jan 1990, H. Streimann 43362 (CANB 9007262); ibid, H. Streimann 43366 
(CANB 9007266); Nowra, along Shoalhaven River, inside the animal park’, 34°52’S 150°34’E, 13 May 1986, D. 
Vitt 27428 & H.P. Ramsay (CANB 00781858). 

Excluded from the Australasian flora 

Plagiochila inflata Steph., Bulletin de I’Herbier Boissier, ser. 2, 3: 961 (1903) = Species Hepaticarum 2: 376 

(1903) 

Type citation: Nova Guinea orientalis (Micholitz). 

Type: Papua New Guinea, Micholitz (holotype/idc So and Grolle (1999): G-12270, lectotype designated here: 
separate subpacket within G 00061435!). 

Notes: Plagiochila acutifolia Steph. was listed as a synonym of P. inflata Steph. by So (2001). The lectotype of 
P. inflata differs from P. acutifolia in that the leaf has a pronounced inflated cnemis formed by lamina dorsally 
assurgent above the stem and decurrent along the stem with the leaf insertion line, the presence of lateral- 
intercalary vegetative branches and absence of Erullania-type vegetative branching, the presence of four to 
six small denticulate teeth on the leaf margin at its extreme dorsal base, the broad ampliate interior lobule 
margin which is often imbricate and completely obscuring the stem in ventral view, and the strong fuscous 
pigmentation. 

The holotype of P. inflata is a mixture of two Plagiochila species, and lectotypification within the holotype is 
required. The protologue of P. inflata (Stephani 1903) provides a number of characters that serve to differentiate 
between the two elements in the type, and unambiguously associate the name with the larger of the two. The 
protologue is quoted below and pertinent characters are italicized. 
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‘Dioica, magna, gracilis robusta, rigida, brunneola, dense caespitosa, corticola. Caulis ad 12 cm. longus, 
simplex superne vage longeque ramosus ramis parum divergentibus, validus, fuscus et rigidus. Folia pro 
planta parva 3 mm. longa, parum imbricate, oblique patula, angulo 58° in sicco arete decurva, utrinque 
decurrentia, ala antica falde inflata, postice aplicata alteque cristata, subsymmetrica in piano oblong- 
trigona, basi amplissima, apice fere 5plo antusiora, margine antice stricto nudo, ipsa basi 4-5 denticulato, 
sub apice breviter 3 dentato, dentibus remotis, margine postico e basi semicirculari stricto nudo sub apice 
remote bidentulo, apice ipso rotundato 4 spinuloso. Cellulae apicales 18 p, basales 18 x 36 p, trigonis 
magnis acutis.’ 

This lectotypification maintains R inflata in its current usage. The residual element may be an ally of 
R trapezoidea, in its possession of scattered paraphyllia on the dorsal stem surface, and complete absence of 
Frullania-type branching. This latter plant is interesting for its occasional production of rhizoids from the 

dorsal stem surface. 

Misidentified specimens examined: 

Rlagiochila meridionalis 

Australia: Queensland,unknown 111 (MEL 1039224). 

Plagiochila furcata Steph., Bulletin de la Societe Royale de Botanique de Belgique 31: 120 (1892) [1893] 

Type citation: Madagascar. Antsianaka. leg. Perrot. 

Type: Madagascar, Antsianaka, Perrot 250 (holotype//de Grolle: G 00045475!) 

Notes: The type of Rlagiochila furcata is a small plant with pseudodichotomous branching and untoothed, 
obovate, concave leaves that are both orientated toward the shoot apex and postically secund with down-rolled 
interior and exterior margins. The leaves lay alongside, rather than across, the stem in ventral view. The leaves 
are usually entire, but occasionally one to four small triangular teeth, comprising two or three cells at most are 
present around the leaf apex. The female bracts bear laciniate dentate teeth. 

The only Australian species to which R furcata bears any similarity is P metcalfiU and then only in size and its 
nearly entire leaves. However, the type of R furcata differs from P metcalfii, and indeed all other Australasian 
species in leaf dentition and leaf shape. I can only assume that R. furcata was listed in McCarthy (2006) on the 
basis of speculatively identified specimens, perhaps of one of the two Australian species mentioned above. No 
specimens from Australia examined for this study correspond with plant in the type of P furcata, and I did 
not locate any Australian specimens so identified. This Madagascan species is accordingly excluded from the 
Australian flora. 

Plagiochila sect. Cucullatae Schiffn., Hep. FI. Buitenzorg: 107 (1900) 

Type: Rlagiochila sandei Sande Lac. (lectotype designated by Grolle 1976) 

= Rlagiochila subg. Metaplagiochila Inoue., The genus Rlagiochila in South East Asia: 27 (1984) 

Type: Rlagiochila sandei Sande Lac. 

Section Cucullatae is distinguished by the ventral merophyte 5-10 cell rows broad on the stem, the pouch at 
the ventral base of the leaf, and the capsule epidermal cells are hyaline and thin-walled. Male branches tend to 
be long and bear 20 or more pairs of hypostatic male bracts, whose lobe and lobule margins are often entire. 
In some species the leaves bear moniliform spinose-ciliate teeth, and shoots bear conspicuous underleaves. 
Partly due to its distinctive appearance, section Cucullatae was recognized as subg. Metaplagiochila by Inoue 
(1984). Around 20 species are currently accepted in this section (Soderstrom et al. 2016), most species occur 
in Malesia and Oceania. One New Zealand species, P reischeckiana Steph. was attributed to this section (Engel 
and Merrill 2013), based on its inrolled leaf base but this species belongs in synonymy of P subfasciculata (see 
above). 

Plagiochila vitiensis Mitt., Bonplandia 9: 367 (1861) 

Type citation: Seemann, No. 862 

Type: Fiji, Viti-Levu Isl., leg. Seemann no 862 (NY) 

=Rlagiochila brotheri Steph., Bulletin de I’Herbier Boissier, ser. 2,4: 775 (1904) = Species Hepaticarum 2: 453 
(1904) 

Type citation: Queensland (Bailey). 
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Type: Australia, Queensland, Bellenden Ker District, 1889, EM. Bailey 599 (either a Bailey collecting number 
or a Brotherus herbarium number (lectotype designated by Bonner (1962): G00061556! isolectotype: BM!) 

Notes: Inoue (1981) reported R vitiensis for New South Wales on the basis of the type specimen of Plagiochila 
serrifolia Steph., which however is Acrobolbus epiphytum , see below. 

Etymology: from Viti, in reference to the source of the type specimen on Viti Levu. 

Description: Plants with sparingly branched leafy shoots arising from a basal creeping stolon; stolons arising 
from other stolons by lateral-intercalary branching; leafy shoots horizontally spreading or pendulous, to 40 
mm long, monomorphic; primary shoots 2.5-5.5 mm wide, branches arising by lateral-intercalary branching, 

Frullania-type and ventral-intercalary vegetative branching absent. Stems without paraphyllia, lamellae or 
paraphyses; reddish-brown, to 280 pm diameter, transversely elliptic, surfaces apparently smooth; cortical 
cells 3 or 4 layers dorsally and ventrally, narrowing to one layer laterally, cells unequally sized, largest twice 
the diameter of the smallest, cortical cell walls continuously but not heavily thickened, red-brown pigmented; 
medulla cells larger than cortical cells, walls are yellow-pigmented with weak continuous thickening and 
small triangular trigones. Rhizoids scattered, on stolons arising from the lateral merophytes at the base of 
leaves and from the ventral merophyte row. Leaves within stolon sector reduced, entire, remote to contiguous. 
Leaves remote to contiguous to slightly imbricate, succubously inserted and orientated, on primary shoot 
leaves asymmetrically ovate to ovate-oblong 1250-2600 pm long x 850-1550 pm wide, dorsal margin straight 
or shallowly curved, revolute immediately above stem insertion otherwise plane, apex truncate to rounded, 
ventral margin curved, base not ampliate, often revolute immediately above stem insertion, not forming a 
pouch; dorsal margin usually entire, rarely with one or two triangular teeth, apex and ventral margin with 

6-15 sharp triangular to spinose teeth fairly regularly sized and spaced, absent from the ventral base margins, 
teeth two or three cells broad at base, uniseriate above, cells rectangular, capped by a more or less rectangular 
cell that narrows toward its rounded apex; leaf insertion J-shaped, recurved at ventral end, decurrent dorsally, 
attaining dorsal stem midline, not attaining the ventral stem midline, leaving four or more cortical cell rows 

leaf-free. Marginal leaf cells oblong, 24-35 pm long x 12-16 pm wide, long axis parallel to leaf margin, walls 
with triangular trigones and weak continuous thickening on the free external wall, medial thickenings absent; 
medial leaf cells isodiametric or ovoid, 22-38 pm long x 19-32 pm wide, walls unpigmented, with triangular 
trigones, medial thickenings absent, cells in leaf base ovoid, 24-44 pm long x 19-28 pm wide walls with 
triangular trigones, medial thickening absent. Cell surfaces smooth. Oil-bodies not known. Underleaves 
absent. Asexual reproduction rare, by caducous leaf fragments from the outer half of the leaf, inner half of the 
leaf usually remaining intact on older shoot sectors. 

Dioicous. Androecia not seen. Gynoecia terminal on shoots, female bracts larger than subtending vegetative 
leaves and with longer cilia. Perianth labia long-ciliate. Fig. 67. 

Recognition: Plagiochila vitiensis can be recognized by the remote to contiguous, asymmetrically ovate to 
ovate-oblong leaves that bear 6-15 sharp triangular to spinose teeth around their apex and on the outer half of 

the ventral margin. Plagiochila vitiensis has the characteristic large leptodermous leaf cells of sect. Cucullatae, 
and may produce caducous leaf fragments, but unlike other species in this section in Australia P vitiensis does 
not bear leaf pouches, even on the largest leaves, and has no underleaves. 

Plagiochila vitiensis is similar to P blepharophora but P blepharophora has more numerous and longer teeth on 
the leaf margins, 5-29 spinose ciliate teeth, and the leaves are triangular-ovate in shape. These differences are 
best ascertained when leaves have been dissected from shoots and slide mounted. 

Plagiochila vitiensis is similar to some phases of P sydneyensis in the absence of a leaf pouch, but P sydneyensis 
tends to bear small sharp triangular teeth on the dorsal leaf margin, whereas the dorsal leaf margin in P vitiensis 
is entire. 

Plagiochila vitiensis could be confused with P sciophila but lacks conspicuous teeth on the dorsal leaf margin 
and, unlike P sciophila, does not bear conspicuous bifid underleaves. 

Plagiochila vitiensis is superficially similar to P conturbata in colour, size, and the leaf spacing, but P conturbata 
has ovate-triangular leaves with fewer triangular teeth, and smaller leaf cells whose walls bear bulging trigones. 

Plagiochila conturbata also produces Frullania-type vegetative branching, which never occurs in P vitiensis. 

Distribution and Ecology: Plagiochila vitiensis occurs in Fiji, New Caledonia, Samoa, Tahiti and Australia 
(Inoue 1981). In Australia all records are from the Wet Tropics Bioregion of north-east Queensland, where 
Plagiochila vitiensis has been collected between Mount Sorrow in the north and Babinda Stream in the south, 
at a range of elevations between 75 m and 800 m above sea level, within a variety of rainforest types but often 
near permanent water courses. Plagiochila vitiensis has been collected on tree trunk bases, tree roots, and 
buttress roots of living and dead trees. 
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Fig 67. Plagiochila vitiensis leaves, iromMAM. Renner 6989 & T.C. Wilson (NSW870755), MAM. Renner 6498, V.C. 
Unis & EA. Brown (NSW 909775). 

Representative specimens examined: Australia: Queensland: Cook, Daintree National Park, Mount Sorrow, 
vicinity of summit, 16°04’36”S 145°26’25”E, 718 m, 21 May 2014, M.A.M. Renner 6989 & T.C. Wilson (NSW 
870755); Barron Gorge, Kuranda, 16°50’S 145°38’E, 3 Jul 1936, S. Egan (CANB 360611); Kauri Creek, Mt 
Haig Road, Lamb Range, 2 km NE of Atherton, 17°08’S 145°36’E, 800 m, 27 Jun 1984, H. Streimann 29868, 
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(CANB 8408223); Mulgrave River Forestry Road, 18 km S of Gordonvale, 17°16’S 145°47’E, 80 m, 15 Dec 
1990, H. Streimann 46525 (CANB 9015006); Wooroonooran National Park, Babinda Stream, Goldfields track, 
17°19’54”S 145°51’52”E, 75 m, 3 Apr 2012, M.A.M. Renner 6498, VC. Unis & E.A. Brown (NSW 909775). 

Plagiochila sydneyensis Beauverd, Species Hepaticarum 6:572 (1924) nom. nov.pro Plagiochila remyana 
Steph. 1921 

Replaced synonym: Plagiochila remyana Steph., Species Hepaticarum 6: 203 (1921) nom. illeg. 

Type citation: Australia prope Sydney (Remy legit). 

Type: Australia, New South Wales, Wallarah prope Sydney, Jules Remy, ex herb. Douin No. 4 (holotype: 
G 00061569!) 

Notes: Inoue’s (1986) illustration of the leaves of P. sydneyensis show only part of the range of variation 
expressed by this species, on the specimen illustrated the leaf pouches are also complete, and pyriform in 
shape as well as fusiform as illustrated. 

Etymology: from Sydney, invoking a fairly generous interpretation of prope. 

Description: Plants with sparingly branched leafy shoots arising from a basal creeping stolon; stolons arising 
from other stolons by lateral-intercalary branching; leafy shoots horizontally spreading or pendulous, to 30 mm 
long, monomorphic; primary shoots 5.5-6.3 mm wide, branches arising by lateral-intercalary branching, 

Frullania-type and ventral-intercalary vegetative branching absent. Stems without paraphyllia, lamellae or 
paraphyses; reddish-brown, to 400 pm diameter, transversely elliptic, surfaces apparently smooth; cortical 
cells 2 or 3 layers dorsally and ventrally, narrowing to one layer laterally, cells unequally sized, largest twice 
the diameter of the smallest, cortical cell walls continuously but not heavily thickened, pale brown pigmented; 
medulla cells larger than cortical cells, walls are yellow-pigmented with weak continuous thickening and small 
triangular trigones. Rhizoids scattered, on stolons arising from the lateral merophytes at the base of leaves and 
from the ventral merophyte row. Leaves within stolon sector reduced, entire, remote to contiguous. Leaves 
imbricate, succubously inserted and orientated, obliquely spreading, asymmetrically ovate, oblong, triangular- 
oblong to ovate-oblong 1850-2600 pm long x 950-1550 pm wide, dorsal margin straight or shallowly curved 
or arched, revolute immediately above stem insertion otherwise plane, apex broadly rounded, ventral margin 
straight to shallowly curved, base weakly ampliate, usually with a pouch formed by invagination of abaxial 
leaf surface, pouch fusiform when small to pyriform when fully expressed, with (0-)2-4(-5) spinose-ciliate 
teeth on the free margin; dorsal margin usually entire or with several widely spaced sharp triangular teeth, 

apex and ventral margin with 11-30 spinose to spinose-ciliate teeth, fairly regularly spaced, teeth two or three 
cells broad at base, uniseriate above, cells rectangular, capped by a more or less rectangular cell that narrows 
toward its rounded apex; leaf insertion J-shaped, recurved at ventral end, decurrent dorsally, attaining dorsal 
stem midline, not attaining the ventral stem midline, leaving four or more cortical cell rows leaf-free. Marginal 
leaf cells oblong, 19-26 pm long x 10-13 pm wide, long axis parallel to leaf margin, walls with triangular 
trigones and weak continuous thickening on the free external wall, medial thickenings absent; medial leaf cells 
isodiametric, pentagonal, hexagonal, or ovoid, 17-27 pm long x 14-23 pm wide, walls unpigmented, with 
triangular trigones, medial thickenings absent, cells in leaf base ovoid, 19-30 pm long x 14-23 pm wide walls 
with triangular trigones, medial thickening absent. Cell surfaces smooth. Oil-bodies not known. Underleaves 
absent. Asexual reproduction rare, by caducous leaf fragments from the outer half of the leaf, inner half of the 
leaf usually remaining intact on older shoot sectors. 

Fertile material not seen. Fig. 68. 

Recognition: Plagiochila sydneyensis can be recognized by the imbricate, obliquely spreading leaves with a 
revolute base of the dorsal margin, which may also bear small sharp triangular teeth, the margins with 11-30 
spinose to spinose-ciliate teeth that are longer toward the ventral base, and the presence, especially in larger 
leaves, of a leaf pouch that varies from fusiform to pyriform and may have as many as four or five teeth on the 
free margin. 

Plagiochila sydneyensis could be confused with P. bantamensis, but P. bantamensis bears conspicuous bifid and 
often heavily ciliate underleaves whereas P. sydneyensis has none. 

Plagiochila sydneyensis could be confused with P. vitiensis but P. vitiensis never bears a leaf pouch, not even on 
the largest leaves, and the teeth are fewer in number (6-15) and concentrated around the leaf apex, the dorsal 
margin is entire. 

Plagiochila sydneyensis could be confused with P. blepharophora but P. blepharophora has longer ciliate teeth, 
and no leaf pouch on leaves with a slightly ampliate base. 
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Fig 68. Plagiochila sydneyensis leaves, all from MAM. Renner 6541 E.A. Brown & VC. Linis (NSW 899754). 

Distribution and Ecology: Plagiochila sydneyensis is so far known only from Australia, where it is confined 
to the Wet Tropics Bioregion of north-east Queensland, from Mount Sorrow in the north to Dalrymple Creek, 
Cardwell, in the south (Inoue 1986), at elevations from 75 to 720 m above sea level. This distribution is similar 
to that reported above for P. vitiensis, and probably reflects more the geographical coverage and location, of 
collections examined for this study than the true northern and southern limits for both species within Australia. 
Plagiochila sydneyensis has been collected as a lithophyte on granite boulders close to the summit of Mt Sorrow 
in simple windswept notophyll forest, and on tree roots exposed by a stream over an eroded streambank, and 
on rotting but corticated log on the forest floor, where it formed a mixed turf with P bantamensis in cyclone- 
damaged complex mesophyll vine forest at Babinda Stream. 

Representative specimens examined: Australia: Queensland: Cook, Daintree National Park, Mount Sorrow, 
vicinity of summit, 16°04’36”S 145°26’25”E, 718 m, 21 May 2014, M.A.M. Renner 6992 & T.C. Wilson (NSW 
870786); Cook, Wooroonooran National Park, South Johnston River catchment. Maple Creek Road, 17°42’06”S 
145°40’22”E, 600 m, 5 Apr 2012, M.A.M. Renner 6541 E.A. Brown &V.C. Linis (NSW 899754); Wooroonooran 
National Park, Babinda Stream, Goldfields track, 17°19’54”S 145°5T52”E, 75 m, 3 Apr 2012, M.A.M. Renner 

6492, V.C. Linis & E.A. Brown (NSW 909521 p.p.). 

Plagiochila blepharophora (Nees) Lindenb., Species Hepaticarum 2-4:102 (1840) 

Basionym: Jungermannia blepharophora Nees, Enumeratio plantarum cryptogamicarum Javae: 71 (1830) 

Type citation: n.v. 

Type: Java: in tumulis sanctis Baduorum Java, Buitenzorg ex herb. Lindenberg (G 00115176!) 

=Chiloscyphus defectistipulus (Steph.) J.J.Engel et R.M.Schust., Nova Hedwigia 39: 414 (1984) [1985] 
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Lophocolea defectistipula Steph., Bulletin de I’Herbier Boissier, sen 2, 6: 950 (1906) = Species Hepaticarum 3: 

130 (1906) 

Type citation: Insulae Carolinae (Parkinson) 

Type: lies Caroline, Aug 1908, P. Parkinson (G 00061183) 

=Plagiochila blepharophora van exilis Schiffn., Die Hepaticae der Flora von Buitenzorg: 162 (1900) 

Type citation: n.v. 

Type: Java, Prov Batavia, in monte Pantjar, in arbores in siva primaeva, Regio calida, 350 m, 28 Dec 1893, 
Schijfner Iter Indicum 1893/94 No 700 (FH 00458028!); Prov. Batavia, ad pedem Montis Salak ad viarum 

vurvaurum latera, Regio pluvialis, 610 m, 4 July 1893, V! Schijfner Iter Indicum 1893/94 No 701 (FH 004580291); 
Prov. Batavia, In monte Salak; in silvis primaevis ad latus septenter ad arbores, Regio pluvialis, 1000 m, 5 Dec 
1893, V! Schijfner Iter Indicum 1893/94 No 702 (FH 004580301); Prov. Batavia, Ad decliv septentr. montis Salk 
in faucibus torrentis Tjiapus, ad saxa, Regio pluvialis 800 m, 28 Jan 1894, VI Schiffner Iter Indicum 1893/94 No 
703 (FH 004580311); 

=Plagiochila blepharophora van multiciliata Schiffn., Denkschriften der Kaiserlichen Akademie der 
Wissenschaften, Wien. Mathematisch-Naturwissenschaftliche Klasse 70:189 (1900) 

Type citation: n.v. 

Type: Sumatra "Sumatra occid.: in monte Singalang,... (n.707)”, 24 Jul.1894 

=Plagiochila elegantissima Herzog, Transactions of the British Bryological Society 1: 289 (1950) 

Type citation: n.v. 

Type: Sarawak 

Plagiochila estipulata Steph., Bulletin de I’Herbier Boissier, sen 2, 4: 29 (1904) = Species Hepaticarum 2: 401 
(1904) 

Type citation: Nova Guinea (Expedit. d. Gazelle) 

Type: New Guinea, Gazelle Expedition (G 00064119!) 

Notes: The plant in the type of P. estipulata is consistent in its entire antical leaf margins, and small, triangular 
teeth around apex and on the postical leaf margin. No long ciliate or spinose dentate teeth are present. The 
sac is consistently small, inclined with respect to the stem, and the ventral stem surface is visible between the 
leaves. The male bracts are more or less entire. The relationships between the plants represented in the types 
of P. estipulata and P. blepharophora require further investigation. 

Etymology: eyelash bearing, in reference to the long spinose-ciliate teeth around the leaf margin. 

Description: Plants with irregularly branched leafy shoots arising from a basal creeping stolon; stolons arising 
from other stolons by lateral-intercalary branching; horizontally spreading or pendulous; shoot systems to 40 
mm long, monomorphic; primary shoots 2.8-3.7 mm wide; branches arising by lateral-intercalary branching, 

Frullania-type and ventral-intercalary vegetative branching absent. Stems without paraphyllia, lamellae or 
paraphyses; stem reddish-brown, in primary shoots to 400 pm diameter, transversely elliptic, surfaces apparently 
smooth; cortical cells in 3 layers, cortical cells on the dorsal side of the stem have walls continuously thickened, 
are evenly sized and smaller than medulla cells; on the ventral side of the stem the inner two cortical cell 
layers have continuously thickened, yellow-brown pigmented cell walls, while the outer layer comprises larger 
cells quadrate in cross-section with longitudinal radial walls not as thickened as inner layer walls, this layer 
forms a weak hyalodermis on the ventral side of the stem; medulla cell walls are yellow-pigmented with weak 
continuous thickening and small triangular trigones. Rhizoids scattered, on stolons arising from the lateral 
merophytes at the base of leaves and from the ventral merophyte row. Leaves within stolon sector reduced, 
entire, remote to contiguous. Leaves imbricate, succubously inserted and orientated, on primary shoot leaves 
triangular-ovate, 1250-2450 pm long x 1070-1950 pm wide, dorsal margin straight or curved, apex rounded, 
ventral margin straight to shallowly curved in outer two thirds and curved at base; with 5-29 spinose ciliate 
teeth distributed around the apex and along ventral margin, evenly sized and spaced, dorsal margin entire or 
with a few teeth at outer end, teeth two cells broad at base, uniseriate above, cells long rectangular, capped 
by an elongated triangular cell with a rounded to acute apex; leaf insertion J-shaped, recurved at ventral end, 
decurrent dorsally, attaining dorsal stem midline, not attaining the ventral stem midline, leaving two or more 
cortical cell rows leaf-free. Marginal leaf cells oblong, 36-51 pm long x 17-27 pm wide, long axis parallel to 
leaf margin, walls with triangular trigones, free external wall with thin continuous thickening; medial leaf 
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cells isodiametric to ovoid, 24-49 |im long x 21-39 |im wide, walls unpigmented, with triangular trigones, 
medial thickenings absent, cells in leaf base isodiametric to oblong, 27-60 pm long x 29-41 pm wide walls 
with triangular trigones, medial thickening absent. Cell surfaces smooth. Oil-bodies not known. Underleaves 
absent. Asexual reproduction by caducous leaf fragments. 

Fig 69. Plagiochila blepharophora. A: ventral view of primary shoot terminated by male branch. B: dorsal view of 

primary shoot with male branch. C: marginal leaf cells. D: medial leaf cells. E: basal leaf cells. F: dorsal view of male 

bracts. G: five teeth from the leaf margin. H: dorsal sector of transverse section of stem from primary leafy shoot. I: ventral 

sector of transverse section of stem from primary leafy shoot. All from MAM. Renner 6549 et al. (NSW 880463). 
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Dioicous. Androecia intercalary on secondary or tertiary shoots that continue vegetative growth, singly or 

in pairs, the second produced by Frullania-type branching at the base of the leading male branch; lateral- 
intercalary and ventral-intercalary branches not associated with male branches; bracts in 5-20 pairs, contiguous 
to imbricate, but not closely packed, bract-lobe reduced and smaller than adjacent leaves, spinose-dentate with 
3-8 teeth, apex rounded, epistatic, bract interior margin entire or with one tooth, not ampliate; stem among 
bracts smooth. Gynoecia not seen. Figs 69,70. 

1000 pm 

Fig 70. Plagiochila blepharophora leaves, all from MAM. Renner 6549 et al. (NSW 880463). 

Recognition: Plagiochila blepharophora can be recognized by the combination of patent, imbricate, ovate- 
triangular leaves bearing spinose-ciliate teeth around the apex and on the ventral margin, the ventral leaf 
base being revolute but not forming a leaf pouch, the absence of conspicuous ciliate underleaves, and the 
male bract lobes bearing up to eight teeth. Plagiochila blepharophora could be confused with any of the other 
sect. Cucullatae species in Australia, with which it shares the ciliate leaf teeth, and patent leaves with revolute 
basal margins. In particular small phases of P. blepharophora are similar to R vitiensis, and small plants of 
P. bantamensis are similar to P. blepharophora in their absence of a conspicuous leaf pouch and ciliate leaf 
margins. 

However, Plagiochila blepharophora can be distinguished from P bantamensis in that the leaves of P bantamensis 
are triangular-oblong or triangular-falcate and have teeth on all margins, rather than triangular ovate with 

an entire dorsal margin, and conspicuous underleaves are present on all shoots of P bantamensis regardless 
of size. In addition the male bracts of P bantamensis are usually entire, while those of P blepharophora are 
conspicuously and consistently dentate. 

Plagiochila blepharophora can be distinguished from Plagiochila vitiensis by the more numerous teeth, up to 
29, on the margins of ovate triangular leaves, versus fewer teeth, up to 15, on the margins of oblong ovate leaves 
in P vitiensis. 
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Plagiochila blepharophora can be distinguished from R sydneyensis but the longer ciliate teeth on the ventral 
leaf margin, the entire dorsal margin, and the absence of a fusiform or pyriform leaf pouch from all leaves, 
including the largest. 

Plagiochila blepharophora can be distinguished from P sandei by the entire dorsal leaf margin and smaller 
plant size, with shoots up to 4 mm wide, as opposed to the shoots up to 13 mm wide in P sandei. 

Distribution and Ecology: Plagiochila blepharophora is distributed from southern Japan, through Thailand, 
Malaysia, Indonesia, the Philippines, east to the Caroline Islands (Inoue 1984) and south to Australia. In 
Australia P blepharophora is known from a few locations in the Wet Tropics Bioregion of north-east Queensland 
in rainforests between 100 and 1000 m elevation, where it grows as an epiphyte on tree trunk bases or a 
lithophyte on the sides of granite boulders. 

Variation: Australian plants have ovate leaves, and conspicuously toothed male bracts, which is discordant 
with patterns of variation in overseas specimens. Further investigation into relationships between Australian, 

Malesian and Oceanian plants is required. 

Representative specimens examined: Australia, Queensland, Cook, Palmerston National Park, track to Cedar 
Falls and Tchupala Falls, c. 100 m from Crawford Lookout, 17°36’43”S 145°47’32”E, 11 Jul 1994, E.A. Brown 
94/439, R.G. Coveny & B. Tan (NSW 297001); Cook, Wooroonooran National Park, South Johnston River, 
Maple Creek, at Maple Creek Road crossing, 17°4lT9”S 145°41’55”E, 590 m, 5 April 2012, M.A.M. Renner 

6549, V.C. Unis & E.A. Brown (NSW 880463); Tully Falls Road, Charmill Creek, Tully Falls National Park, 
17°42’03”S 145°31’26”E, 1000 m, 31 May 2014, M.A.M. Renner 7086 & T.C. Wilson (NSW 870335). 

Plagiochila bantamensis (Reinw., Blume & Nees) Mont., Voyage dans I’Amerique Meridionale... 
Botanique 7(2): 82 (1839) 

Basionym: Jungermannia bantamensis Reinw, Blume & Nees, Nova Acta Physico-Medica Academiae 
Caesareae Leopoldino-Carolinae Naturae Curiosorum Exhibentia Ephemerides sive Observationes Historias 
et Experimenta 12: 235 (1824) [1825] 

Type citation: Habitat in montibus altis Provinciae Bantam lavae insulae ad terram. Blume. V. c. fr. 

Type: Indonesia. Java. Bantam, Blume (c. per.) (holotype: STR, isotype: FH) 

=Plagiochila aequitexta Steph., Bulletin de I’Herbier Boissier, sen 2, 3: 531 (1903) = Species Hepaticarum 2: 

335 (1903) 

Type citation: N. Guinea, ad Flum. Gogol (Karnbach), Borneo, Baram, (Everett) 

Type: Borneo, Baram, 1892, A. Everett 17 (lectotype designated by Bonner (1962): G 00064096!) 

=Plagiochila auriculata Mitt, Seemann, Flora Vitiensis: 408 (1871) [1873] 

Type citation: Samoa (Powell! n.6) 

Type: Samoa, Powc// 6 (holotype: NY; isotype: G 00121816!) 

=Plagiochila bantamensis van minor Lindenb., Species Hepaticarum 2-4:105 (1840) 

Type citation: n.v. 

Type: Philippines: in Manila insula, Meyen (holotype: STR) 

=Plagiochila didrichsenii Steph., Bulletin de I’Herbier Boissier, sen 2, 4: 26 (1904) = Species Hepaticarum 2: 
398 (1904) 

Type citation: Insulae Nicobarae (F. Didrichsen). 

Type: Nicobar Islands: Insulae Nicobarae, E Didrichsen, ex herb. Jack ex herb. Gottsche sub Plag. Didericiana 
G. ms. (G 00064095!) 

=Plagiochila elmeri Steph., Leaflets of Philippine Botany 2: 385 (1908) 

Type citation: Type specimen 9343 A.D.E. Elmer, Lueban, Province of Tayabas, Luzon, May, 1906. 

Type: Philippines: Lueban, Province of Tayabas, Luzon, May 1906, Elmer, n.9343 

=Plagiochila everettiana Steph., Bulletin de I’Herbier Boissier, sen 2, 3: 969 (1903) = Species Hepaticarum 2: 

384(1903) 

Type citation: Borneo, Sarawak (Everett) 
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Type: Borneo, Sarawak, Peninsula Theis, 1892, A. Everett (lectotype designated by Bonner (1962): G 00064094!) 

=Plagiochila goethartiana Schiffn., Die Hepaticae der Flora von Buitenzorg: 170 (1900) 

Type citation: n.v. 

Type: Borneo:... in herbario Lugduno-Batavo (ex herb. Sande Lacoste) leg. Korthals, n.v. 

=Plagiochila grandistipula Inoue, Bulletin of the National Science Museum, Tokyo. Series B, Botany 1:89 (1975) 

Type citation: New Caledonia: Poindimie, Povila, foret humid, cur crete schisteuse, 400 m alt., leg. McKee no. 
28-769 (TNS; duplicate in PC) 

Type: n.v. 

=Plagiochila meyeniana Steph., Bulletin de I’Herbier Boissier, sen 2,4: 23 (1904) = Species Hepaticarum 2: 394 
(1904) 

Type citation: Manila (Meyen) 

Type: Philippines: Manila, Meyen ex herb. Nees (G 00112895!) 

=Plagiochila parvisacculata Steph., Bulletin de I’Herbier Boissier, sen 2, 3: 973 (1903) = Species Hepaticarum 
2: 388 (1903) 

Type citation: Nova Guinea orientalis (Lauterbach) 

Type: Papua New Guinea: Morobe Prov, River Gogol, Lauterbach 873d (lectotype designated by Piippo (1989): 
G 00113127!) Residual syntype: Lauterbach 988d (G 00113126! JE) 

Notes: The type of P. aequitexta contains a couple of well-developed shoots, and they equate well with 
P. meyeniana. 

The type of P. auriculata is similar to the type of P. meyeniana, including the underleaves. 

The type of Plagiochila didrichsenii has leaves with a basal sac whose margin is obscured from below, but dilate 
such that the cilia spread onto the ventral surface of the leaf. The leaves are falcate, and sparsely dilate on 
margins, but not on the dorsal margin. The leaves are caducous. 

The plant in the type of P. everettiana has long narrow leaves with long cilia around their postical margin and 
apex, but not the antical margin, the leaf base has flap within which is embedded a nearly spherical sac. Plants 
are relatively large. 

The plant in the type of P. meyeniana has large underleaves with a prominent disc that covers the bases of 
adjacent leaves, including their sacs. It is also a large plant. 

The leaves bear numerous close-set cilia toward the base of the postical margin, and smaller spinose teeth 
around the apex. There are numerous one or two celled triangular teeth on the antical margin. The auricle 
bears numerous hooked cilia, and is quite intricate; there is a weakly inflated sac. The underleaf margins 
are covered by dense, sometimes branched, cilia, and are deeply bifid to near the base, the underleaf disc is 
ventrally pinched at the sinus apex. This plant possesses a number of unusual features associated with the 
ornamentation of leaves and underleaves, and the stature of the underleaves suggesting that relationships 
between it and plants represented in types of other names currently synonymized with P. bantamensis may 
warrant further investigation. 

The plant in the type of P. parvisacculata has leaves with small triangular teeth around the apex, which increase 
in length along the postical margin toward the stem insertion becoming long cilia toward the small sac with its 

densely ciliate auricle whose margin is visible in ventral view. Small bifid underleaves are present on the stem. 

Etymology: from the Bantam Province, Java. 

Description: Plants with sparingly branched leafy shoots arising from a basal creeping stolon; stolons arising 
from other stolons by lateral-intercalary branching; leafy shoots horizontally spreading or pendulous, to 40 mm 
long, monomorphic; primary shoots 2.5-4.2 mm wide, branches arising by lateral-intercalary branching, 

Frullania-type and ventral-intercalary vegetative branching absent. Stems without paraphyllia, lamellae or 
paraphyses; stem reddish-brown, to 350 pm diameter, transversely elliptic, surfaces apparently smooth; cortical 
cells in 4 layers dorsally and ventrally, narrowing to two layers laterally, cortical cells have walls continuously 
thickened, red-brown pigmented, the cells of the outermost tier are smaller than the internal cortical cells, 
which are similar in size to the medullar cells; medulla cell walls are yellow-pigmented with weak continuous 
thickening and small triangular trigones. Rhizoids scattered, on stolons arising from the lateral merophytes at 
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the base of leaves and from the ventral merophyte row. Leaves within stolon sector reduced, entire, remote to 
contiguous. Leaves imbricate, succubously inserted and orientated, on primary shoot leaves triangular-oblong 
to oblong-falcate, 2400-3550 pm long x 1300-1700 pm wide, dorsal margin straight or shallowly curved in 
outer half and shallowly arched in inner half, inrolled, apex truncate, ventral margin straight to continuously 
shallowly arched, base moderately ampliate, often with a pouch formed by invagination of abaxial leaf surface, 
pouch nearly spherical when fully expressed; dorsal margin, apex and ventral margin with 35-57 ciliate teeth 
fairly regularly spaced, somewhat closer at base of dorsal and ventral margins, longer on ventral margin and 
especially on the ampliate base, teeth two or three cells broad at base, uniseriate above, cells long rectangular, 
capped by an elongated triangular cell with an acute apex; leaf insertion J-shaped, recurved at ventral end, 
decurrent dorsally, attaining dorsal stem midline, not attaining the ventral stem midline, leaving four or more 
cortical cell rows leaf-free. Marginal leaf cells oblong, 23-35 pm long x 10-19 pm wide, long axis parallel to 
leaf margin, walls with triangular trigones and weak continuous thickening on the free external wall, medial 
thickenings absent; medial leaf cells isodiametric, pentagonal, hexagonal, or ovoid, 20-31 pm long x 15-26 pm 
wide, walls unpigmented, with triangular trigones, medial thickenings absent, cells in leaf base ovoid, 29-47 
pm long X 20-27 pm wide walls with triangular trigones, medial thickening absent, walls sometimes with thin 
continuous thickening. Cell surfaces smooth. Oil-bodies not known. Underleaves present, well-developed, 
bifid, armed with numerous ciliate teeth on margins of lobes and disc. Asexual reproduction by caducous leaf 
fragments from the outer half of the leaf, inner half of the leaf usually remaining intact on older shoot sectors. 

Dioicous. Androecia intercalary shoots that continue vegetative growth, singly or rarely in pairs, the second 
produced by Frullania-type or lateral-intercalary branching at the base of the leading male branch; ventral- 
intercalary branches not associated with male branches; bracts in up anything from 5 to 35 or more pairs, 
male branches often characteristically long, bracts imbricate, but not closely packed, bract-lobe reduced and 
smaller than adjacent leaves, spreading, transversely orientated, rounded to ovate, entire or with bidentate 
apex, epistatic, bract interior margin entire, not ampliate; stem among bracts smooth, underleaves present 
among bracts. Gynoecia at apices of shoots; bracts triangular-oblong, 3000-3800 pm long x 1800-2400 pm 
wide; dorsal margin arched, inrolled, apex truncate, ventral margin straight in outer half and ampliate at base; 
dorsal margin, apex, and ventral margins with around 50 laciniate teeth, curved, sometimes branched, coarser 
than teeth on leaves, longer on the ampliate base; bract cells as for leaf cells; cell surfaces smooth; female 
bracteole present. Subfloral innovations present, one or two produced by lateral-intercalary branching from 
between the female bracts and the perianth, or between the female bracts and the preceding vegetative leaves. 
Mature perianth not seen, immature perianth campanulate, dorsal and ventral keels without wings; laterally 
compressed but with an inflated base, lateral walls plane; labia curved, each with spinose-ciliate teeth. Fig. 71. 

Recognition: Plagiochila bantamensis is a fairly distinctive species, despite exhibiting considerable variation 
among individuals. The leaves are oblong-falcate, to oblong-triangular and have long ciliate teeth on the 
margins, particularly around the ventral base. Larger leaves have the saccate pouch at the ventral leaf base so 
characteristic of sect. Cucullatae, in P. bantamensis this pouch bears ciliate teeth on its free margin, and also 
occasionally on its surface. Plagiochila bantamensis shoots bear conspicuous bifid underleaves whose margins 
are similarly armed with long ciliate teeth, underleaves are present regardless of shoot stature though their 
size is positively correlated with shoot stature and the largest most conspicuous underleaves are borne on the 
largest shoots, which also tend to have the largest leaf pouches. 

Plagiochila bantamensis shares with P chauviniana the ciliate teeth and leaf pouch, but P chauviniana differs 
from P bantamensis in that the margin of the leaf pouch flares onto the ventral leaf surface, forming a distinct 
auricle, whereas in P bantamensis the pouch margin is not flared, and is obscured by the pouch itself; the teeth 
on leaf margins in P chauviniana are long triangular rather and the dorsal margin is entire, rather than the 
ciliate teeth and toothed dorsal margin as found in P bantamensis; and the leaves are broadly elliptic oblong, 
rather than oblong-falcate or triangular-oblong as in P bantamensis. 

Small plants of Plagiochila bantamensis are superficially similar to P vitiensis but P vitiensis has fewer shorter 
teeth on the leaf margins, and the leaves are elliptic-ovate, rather than oblong-falcate to oblong-triangular, and 
no underleaves. Even the largest plants of P vitiensis do not develop a leaf pouch, at most they express revolute 
dorsal and ventral leaf margins immediately above the stem insertion. 

Plagiochila bantamensis differs from P sydneyensis in the long ciliate teeth on the oblong-falcate leaves, and 
the spheroidal leaf pouch, in P sydneyensis the teeth are triangular to spinose-ciliate, and the pouch is often 
fusiform or pyriform, rather than spheroidal, and the leaves are oblong-ovate. 

Plagiochila bantamensis differs from P vitiensis again in the long ciliate teeth on the oblong-falcate leaves, and 
spheroidal leaf pouch, in P vitiensis the teeth are triangular to triangular-acuminate, the leaves are oblong 
and never develop a pouch—at most the dorsal and ventral margins immediately above the stem insertion are 
re volute. 
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Plagiochila bantamensis 

1000 ^jm 

Fig 71. Plagiochila bantamensis leaves, from MAM. Renner 6287 et al. (NSW 896671), M.A.M. Renner et al. (NSW 

849176) MA.M. Renner 6286, V.C. Linis & EA. Brown (NSW 896670), M.A.M. Renner 6492, V.C. Linis & EA. Brown 
(NSW 909521 p.p.) (NSW 870777) NSW 870748, NSW 899754. 

Distribution and Ecology: Plagiochila bantamensis occurs in southern Japan on Ryukyu Islands in the 
north, Sri Lanka in the west, through Malaysia, Cambodia, Philippines, Borneo, Java, Papua New Guinea, 
New Caledonia to Samoa in the east, and Australia in the south (Inoue 1984, 1986). In Australia Plagiochila 

bantamensis is confined to the Wet Tropics Bioregion of north-east Queensland, where it grows in wide range 



A revision of Australian Plagiochila (Lophocoleinae: Jungermanniopsida) Telopea 21: 187-380, 2018 373 

of tropical rainforests from close to sea level to more than 1000 m elevation, including complex mesophyll- 
vine forest and microphyll-vine thickets. Plagiochila bantamensis occupies a wide range of microsites usually 
close to the forest floor, including on exposed roots over boulders on the side of a stream; on the side of granite 
boulders, on tree trunks, and on buttress roots, on vines, on dead standing trees, and on shrubs. 

Representative specimens examined: Australia: Queensland: Cook, Daintree National Park, Mossman Gorge, 
Rex Creek, 16°28’11”S 145°19’37”E, 105 m, 24 Mar 2012, M.A.M. Renner 6286, V.C. Linis & E.A. Brown (NSW 

896670); ibid, M.A.M. Renner 6287, V.C. Linis & E.A. Brown (NSW 896671); ibid, M.A.M. Renner 6293, E.A. 
Brown & V.C. Linis, (NSW 849176); Cook, Daintree National Park, Mossman Gorge, Rex Creek, upstream 
from swingbridge, 16°28’13”S 145°19’42”E, 105 m, 24 Mar 2012, M.A.M. Renner 6277, V.C. Linis & E.A. 

Brown (NSW 896658); Cook, Daintree National Park, Mossman Gorge, Rex Creek, at water intake, 16°28’26”S 
145°19’21”E, 160 m, 17 May 2014, M.A.M. Renner 6947 & T.C. Wilson (NSW 870748); Little Surprise Creek, 

track to Barron Falls, 2 km SE of Kuranda, 16°50’S 145°38’E, 360 m, 9 Jul 1994, H. Streimann 54120 (CANB 
9501793); Mulgrave River Forestry Road, 18 km S of Gordonvale, 17°16’S 145°47’E, 80 m, 15 Dec 1990, 
H. Streimann 46525 (CANB 9015006); Wooroonooran National Park, Babinda Stream, Goldfields track, 
17°19’54”S 145°51’52”E, 75 m, 3 Apr 2012, M.A.M. Renner 6494, V.C. Linis & E.A. Brown (NSW 909522); 

The Boulders, 6 km W of Babinda, 17°21’S 145°53’E, 80 m, 3 Dec 1990,/.A. Curnow 3734 (CANB 9408831); 
Wooroonooran National Park, Babinda Stream, Goldfields track, 17°19’54”S 145°5T52”E, 75 m, 3 Apr 2012, 

M.A.M. Renner 6492, V.C. Linis & E.A. Brown (NSW 909521 p.p.); North Kennedy, Tully Falls National Park, 
Tully Falls Road, Charmill Creek, 17°42’03”S 145°3T26”E, 1000 m, 31 May 2014, M.A.M. Renner 7085 & T.C. 
Wilson (NSW 870787); North Kennedy, Tully Falls National Park, Tully Falls Road, track to Rhyolite Pinnacle 
from Charmillan Creek, 17°42’40”S 145°33T2”E, 1085 m, 1 Jun 2014, M.A.M. Renner 7109 & T.C. Wilson 

(NSW 870812); Cooroo Logging Area, 16 km WNW of Innisfail, 17°3TS 145°53’E, 100 m, 28 Jun 1984, H. 
Streimann 29993 (CANB 8408348); Walter Hill Range, 25 km SE of Ravenshoe, 17°46’S 145°4TE, 780 m, 
2 Jul 1984, H. Streimann 30501 (CANB 8409006); Cardwell Range 41 km SE of Ravenshoe, Culpha Creek 
catchment, 17°56’S 145°40’E, 780 m, 23 Jun 1984, H. Streimann 28988 (CANB 8407116); ibid, H. Streimann 
28993 (CANB 8407121); Echo and Davidson Creeks Divide, Cardwell Range, 46 km SE of Ravenshoe, 17°59’S 
145°40’E, 780 m, 23 Jun 1984, H. Streimann 29077 (CANB 8407205); My Tyson Track, 2 km W of Tully, 

17°56’S 145°55’E, 480 m, 2 Dec 1990, J.A. Curnow 3659 (CANB 9408746); Blencoe Creek, Cardwell Range, 
48 km NW of Cardwell, 18°03’S 145°39’E, 740 m, 17 Jun 1986, J.A. Curnow 821 (CANB 781949); Kirrama 
State Forest, 7* bridge along road, SE slope above Kennedy, 18°lT44”S 145°52’07”E, 386 m, 15 Jun 2001, D.C. 
Cargill 127 (CANB 644610.1); Yuccabine Creek, Kirrima Road, Cardwell Range, 27 km WNW of Cardwell, 
18n2’S 145°45’E, 550 m, 20 Jun 1984, H. Streimann 28679 (CANB 8406686); Blue Water Creek, Old Mill Road, 
39 km WSW of Ingham, 18°45’S 145°48’E, 600 m, 19 Jun 1984, H. Streimann 28382 (CANB 8406188); Paluma 
Range, Paluma Reservoir Road, Mt Spec State Forest, 35 km S of Ingham, 18°58’S 146°09’E, 880 m, 27 Oct 
1995, R Streimann 57892 (CANB 9607376). 

Plagiochila sandei Dozy ex Sande Lac.,Nederlandsch Kruidkundig Archief. Verslagen en Mededelingen 

der Nederlandsche Botanische Vereeniging 4: 92 (1856) 

Type citation: Habitat insulam Javae, prope Gadok, Jungh. 

Type (So & Grolle 1999): Indonesia. Java, prope Gadok, E W. Junghuhn s.n. (L 99396) 

=Plagiochila altecristata Steph., Species Hepaticarum 6: 120 (1917) 

Type citation: Java. (Fleischer legit.) 

Type: n.v. 

=Plagiochila blepharophora van 6 major Schiffn., Forschungsreise S.M.S. "Gazelle”. 4, Botanik: 5 (1889) [1890] 

Type citation: n.v. 

Type: Bismarck Archipelago, Neu-Hannover, Bachscrfucrt, Bergworld an adsten, 24 July 1895, Gazellen 
Expedition (FH 00458032!) 

=Plagiochila kaernbachii Steph., Bulletin de I’Herbier Boissier, sen 2, 3: 968 (1903) = Species Hepaticarum 2: 

383 (1903) 

Type citation: New Guinea (Kaernbach) 

Type: n.v. 

=Plagiochila nubila Steph., Bulletin de I’Herbier Boissier, sen 2, 3: 972 (1903) = Species Hepaticarum 2: 387 

(1903) 
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Type citation: Nova Guinea, Cloudy Mountains (Micholitz), Sattelberg (Lauterbach). 

Type: n.v. 

=Plagiochila nymanii Steph., Species Hepaticarum 6: 186 (1921) 

Type citation: Nova Guinea (Nyman legit) 

Type: n.v. 

=Plagiochila sandei f. remotidens Herzog, Transactions of the British Bryological Society 1: 287 (1950) 

Type citation: Sarawak G. Balapau, c.300m, 1932, leg. Richards n.2458. 

Type: n.v. 

=Plagiochila seemannii Mitt., Bonplandia 9: 367 (1861) 

Type citation: Seemann, No. 864. 

Type: Fiji, Seemann, n.864, (NY, ex herb. Mitten G 00265227!) 

=Plagiochila seemannii yzx. perspinosa Herzog, Hedwigia 78: 243 (1938) 

Type citation: Fiji, leg. A.C. Smith, n.l857 

Type: n.v. 

=Plagiochila spinosociliata Steph., Bulletin de I’Herbier Boissier, ser. 2, 3: 973 (1903) = Species Hepaticarum 2: 

388 (1903) 

Type citation: Nova Guinea orient. (Karnback, Lauterbach, Weinland, Micholitz). 

Type: n.v. 

=Plagiochila robinsonii Steph., Bulletin de I’Herbier Boissier, ser. 2,4: 24 (1903) = Species Hepaticarum 2: 396 

(1903) 

Type citation: Norfolk Insula (Robinson) 

Type: Australia, Norfolk Island, Isaac Robinson comm. F. v. Muller Feb 1885, ex herb. Stephani (G 00067826! 
BM 000671201! MEL 1039481!) 

Notes: The type of P. robinsonii is a huge plant, which is a reasonable match with the illustration of P. sandei 
in Inoue (1984). 

The type of Plagiochila seemanii is not a good match with Plagiochila sandei as illustrated by Inoue (1984), or 
indeed with the plant represented in the type of P. robinsonii, P. seemanii has long triangular oblong leaves, an 
entire antical margin, and short triangular teeth on the leaf margin. Plagiochila sandei may be a complex and 
further investigation of its circumscription is probably warranted. 

Etymology: sandei, of Sande Lacoste. 

Description: As no Australian specimens besides the type of Plagiochila robinsonii have been seen, the 
description here is adapted from Inoue (1984) Plants with irregularly branched leafy shoots arising from a basal 
creeping stolon; stolons arising from other stolons by lateral-intercalary branching; horizontally spreading or 

pendulous; shoot systems to 120 mm long, monomorphic; primary shoots 10-13 mm wide; branches arising 
by lateral-intercalary branching, Frullania-type and ventral-intercalary vegetative branching absent. Stems 

without paraphyllia, lamellae or paraphyses; stem reddish-brown to blackish, in primary shoots to 800 pm 
diameter, transversely elliptic, surfaces apparently smooth; cortical cells in 5-8 layers, cell walls heavily and 
continuously thickened; medulla cell walls thin or more or less thick-walled. Rhizoids scattered, on stolons 
arising from the lateral merophytes at the base of leaves and from the ventral merophyte row. Leaves within 
stolon sector reduced, entire, remote to contiguous. Leaves closely imbricate, succubously inserted and nearly 
horizontally orientated, spreading, oblong-ovate, 4500-5300 pm long x 3200-4000 pm wide, dorsal margin 
nearly straight or shallowly arched, apex rounded, ventral margin straight to in outer two thirds and ampliate 
at base with a tubular sac at the stem insertion, sac oblong in outline, variable in size, free margin strongly 

inrolled with many irregularly sized cilia; teeth persistent, spinose, one or two cells broad at base, uniseriate 
above for up to 12 cells, with a sharp, acute terminal cell. Medial leaf cells ovoid, 35-42 pm long x 28-37 pm 
wide, cells in leaf base isodiametric to oblong, 55-75 pm long x 35-50 pm wide walls thin or slightly thickened, 
trigones absent or very small. Oil-bodies not known. Underleaves usually absent, or vestigial, 1 or 2 celled, 
filiform. Asexual reproduction by propagules on leaves. 
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Dioicous. Androecia intercalary on shoots that continue vegetative growth, in terminal clusters of (l-)2-6 
produced by lateral-intercalary (and Frullania-type'?) branching at the base of the leading male branch, long 
spicate; bracts in 5-20 pairs, contiguous to imbricate, but not closely packed, bract-lobe reduced and smaller 
than adjacent leaves, entire, apex rounded. Gynoecia at apices of shoots; bracts similar to leaves in size and 
shape, with a smaller tubular sac on the ventral base, teeth on margin more numerous and coarser than on 

leaves. Subfloral innovations present, one produced when unfertilized. Perianth long cylindrical, 5000-5400 
pm long and around 3000 pm wide, labia curved, each with spinose-dentate teeth, dorsal and ventral keels 
without wings. 

Recognition: Plagiochila sandei can be recognized by its large size, absence of conspicuous underleaves and 
well- developed leaf pouch. The combination of stature, with shoots up to 13 mm wide, and conspicuously 
dilate leaves with dilate teeth on all margins will prevent confusion with other species of sect. Cucullatae. 

However, the isotype of R robinsonii in MEL had been identified as R intertexta, from which R sandei differs 
in the dilate, rather than spinose, teeth. 

Distribution and Ecology: Java, Sumatra, Borneo, Philippines, Papua New Guinea, Eiji, 

The only Australasian record is the type of Plagiochila robinsonii from Norfolk Island, collected in the late 19* 
century by Isaac Robinson. That this large, conspicuous epiphyte and lithophyte of forest interiors has not been 
collected elsewhere in Australia, and has not been recollected on Norfolk Island suggests it no longer occurs 
there. 

Excluded from the Australian flora. 

Plagiochila chauviniana Mont., Annales des Sciences Naturelles; Botanique, ser. 3,11: 34 (1849) 

Type citation: Patria ignota. 

Type: New Guinea, patria ignota, ex herb. Chauvin and ex herb. Bischerelle (isotype: G 00121242!) 

=Plagiochila aurita Schiffn., Forschungsreise S.M.S. "Gazelle”. 4, Botanik: 6 (1889) [1890] 

Type citation: n.v. 

Type: Indonesia. West Irian. Mac-Cluer-Bay. 1875, Naumann (holotype: EH! isotype: G 00282868!) 

=Plagiochila longispica Mitt., Seemann, Flora Vitiensis: 407 (1871) [1873] 

Type citation: Samoa (Powell! n. 58). 

Type: Samoa. Powell 58 (BM, G, NY) 

=Plagiochila micholitzii Steph., Bulletin de I’Herbier Boissier, sd. 2,4:21.1903 = Species Hepaticarum 2:393 (1903) 

Type citation: Insulae Salomonis (Micholitz). 

Type: Solomon Islands, Micholitz (lectotype designated by Piippo (1989): G 00067670! isolectotypes: 
G 00067671! G 00067672!) 

=Plagiochila miokensis Steph., Bulletin de I’Herbier Boissier, sd. 2,4: 24 (1903) = Species Hepaticarum 2: 396 

(1903) 

Type citation: Insula Mioko, Neulauenburg (Micholitz). 

Type: New Guinea. Bismarck Archip.: Duke of York group, Mioko, Oct 1893, (?Neulauenburg) Micholitz 
(holotype: G 00064120, isotype: BM) 

=Plagiochila novae-guineae Sande Lac., Annales Musei Botanic! Lugduno-Batavi 1: 292 (1863) [1864] 

Type citation: n.v. 

Type: New Guinea. Zippelius (holotype: L, isotypes: EH, JE, L-910, S) 

=Plagiochila zippelii Sande Lac., Annales Musei Botanic! Lugduno-Batavi 1: 293 (1863) [1864] 

Type citation: n.v. 

Type: New Guinea. Zippelius (holotype: L-901.314.21, isotypes: G, EH, L-901.314.22, S) 

Notes: The isotype of P. chauviniana in G comprises two shoots between mica sheets and another packet 
containing several shoot fragments and loose leaves. The plant has ovate leaves with an elliptical sac and 
exposed dilate ‘wing’ appressed against the leaf. The teeth are ciliiform and continuous around the margin 
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from the apex to the base, increasing in length toward the base, uniseriate for most of their length and with 
elongate cells in the upper part. 

The plant in the type of Plagiochila aurita has teeth short triangular, cells in teeth quadrate, sac spherical, wing 
large, auriculate, ciliate. Leaves narrower oblong than plant in type of P. chauviniana. Relationships between 
the plants represented in these two types requires further investigation. 

Three specimens of the original material of P micholitzii collected by Micholitz and held in G, may be 
duplicates of the same gathering, containing the same plant forming near pure turfs on the same ligniferous 
humic substrate in association with the same Hymenophyllum. One of these specimens was lectotypified by 
Piippo (1989), the others may then be isolectotypes. The plant within the lectotype of P micholitzii exhibits 
considerable size based variation in sac development, but on large leaves when these are developed cilia project 
from behind the sac, so presumably the margin is not entire. Small underleaves of a few cells are present on 
the stems. 

The plant in the type of P miokensis bears a few widely separated cilia on its postical leaf margin, and has a sac 
that sits out away from the stem, the sac exhibits considerable size-based variation in development, on smaller 
leaves it is a simple inrolled tube, on large leaves it is a full, large, irregularly pyriform sac; in both cases the sac 
margins are entire, and are not visible in ventral view; there is no auricle. 

Plagiochila sciophila Nees ex Lindenb., Species Hepaticarum 2-4: 100 (1840) 

Type citation: n.v. 

Type: Nepal, Wallich, Herb. Neesii ah Esenbeck n.v. 

No Australian specimens of P. sciophila have been seen, previous reports (Meagher 2005) may be referable to 
P. vitiensis or small phases of the widespread P. bantamensis within which leaves are fully caducous, and may 
not produce leaf-pouches in small shoots. 

Excluded from Plagiochila 

Acrobolbus epiphytus (Colenso) Briscoe, Phytotaxa 202: 59 (2015) 

Basionym: Marsupidium epiphytum Colenso, Transactions and Proceedings of the New Zealand Institute 21: 
64 (1889) 

Type citation: Epiphytical on trunks of tree-ferns, low wet woods near Norsewood, County of Waipawa; 1885; 
VEC. 

Type: n.v. 

=Plagiochila serrifolia Steph., Journal and Proceedings of the Royal Society of New South Wales 48:130 (1914) 
syn. nov. 

Type citation: Australia, New South Wales (Wyong): Watts, 1100. 

Type: Australia, New South Wales, Wyong, Aug 1910, W.W. Watts 1100 (holotype: G 00067820!) 

Notes: The type of Plagiochila serrifolia bears striolate-papillose ornamentation, and in size, leaf shape, and 
dentition agrees with Acrobolbus epiphytus. Unfortunately the type is somewhat fragmented and basal plant 
parts and reproductive structures are missing, however the presence of the surface ornamentation is, in this 
instance, conclusive. Plagiochila serrifolia was placed in synonymy of P. vitiensis by Inoue (1986). 

Cryptoplagiochila radiculosa (Mitt.) S.D.F.Patzak, M.A.M.Renner & Heinrichs, Organisms, Diversity and 
Evolution 16: 492 (2016) 

Basionym: Plagiochila radiculosa Mitt, in Hooker, Elora Novae-Zelandiae 2:132 (1855). 

Type citation: Northern Island: on Weinmannia bark, Tarawera, Colenso. 

Type: New Zealand: Tarawera, Colenso 531 (lectotype designated by Inoue and Schuster (1971): NY 01020758!) 

=Plagiochila wattsii Steph. ex Rodway, Papers and Proceedings of the Royal Society of Tasmania 1917: 105 
(1918) syn. nov. 

Type citation: On Fagus log. Pioneer track. Blue Tier (Weymouth). Determined by Stephani. 

Type: n.v. 
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Notes: I have not located the type of Plagiochila wattsii Steph. ex Rodway, but Rodway’s description of dorsally 
secund, bifid leaves with an ampliate base is compatible only with Cryptoplagiochila radiculosa, a species 
widespread in Tasmania. 
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Abstract 

Asterolasia correifolia (A.Juss.) Benth. (Rutaceae) is revised and a narrower circumscription adopted; it is now 
considered to be endemic to New South Wales (NSW). Plants from the Northern Tablelands (NSW) and the 
Carnarvon Range (Queensland) represent two distinct species, newly described as A. exasperata P.R. Alvarez & 
Duretto and A. sola Duretto & P.R. Alvarez respectively. Descriptions, illustrations, ecological and conservation 
notes are provided for A. correifolia, A. exasperata, and A. sola along with a key to the species of Asterolasia in 

eastern Australia. 

Introduction 

Asterolasia F.Muell. (Rutaceae) is a southern Australian genus of 19 species and seven subspecies (Wilson 
2013; McDougal et al. 2016; Orme & Duretto 2017; Wege 2017; species number includes the additional two 
species described below). Fourteen species are endemic to eastern Australia (South Australia [SA], Victoria 
[Vic.], New South Wales [NSW], the Australian Capital Territory [ACT] and Queensland [Qld]), and five 
are endemic to south-west Western Australia (WA). Though the genus is widespread and sometimes locally 
common, populations are often widely spaced and highly localised and in eastern Australia are often confined 
to near water courses. Many species, especially in eastern Australia, are represented in herbaria by very few 
collections. NSW is the centre of diversity for Asterolasia with 12 species (eight endemic) and six subspecies 
(three endemic). Many taxa have restricted distributions, and some are listed as threatened including three 
under the NSW Biodiversity Conservation Act 2016. 

Asterolasia correifolia (A.Juss.) Benth. is the most widespread species in the genus (see Wilson 2013) and is 
found in coastal areas and tablelands from Jervis Bay (NSW) to, but not crossing, the NSW-Qld border, and 
then disjunctly, c. 600 km to the north-west, at Carnarvon Range in central Qld. Asterolasia correifolia displays 
significant morphological variation across its range. Plants from near-coastal areas and in the Central and 
Southern Tablelands of NSW have small to large, lanceolate to ovate leaves with bluntly acute tips, large stellate 
hairs (rays to 1.5 mm long) that are often clearly stalked, an inflorescence of four to many flowers, petals 
(4.5-)5.5-7.5 mm long, and a densely indumented ovary. Plants from the Northern Tablelands (NSW) have 
small, elliptic to oblanceolate to obovate leaves with an obtuse or rounded apex, very small stellate hairs (rays 
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to 0.25 mm long and not or indistinctly stalked), an inflorescence of up to three flowers, smaller flowers than 
other plants from NSW, and ovaries with an indumentum of stellate hairs with distinct areas that are glabrous. 
The only Qld population of A. correifolia occurs in the Carnarvon Range and is known from five collections 
(two made in 2018). These have small leaves that are slightly obovate to oblanceolate with obtuse or rounded 
tips, small stellate hairs (rays to 0.5 mm long that are not or indistinctly stalked), an inflorescence of three to 
five flowers with large petals (similar to typical A. correifolia) and sparsely indumented fruit. 

These three forms warrant taxonomic recognition. The type of Asterolasia correifolia is from Parramatta 
(W Sydney, NSW) and so the form from near-coastal NSW and the Central and Southern Tablelands retains 
that name. The type of Actinostigma lanceolatum Turcz. also matches this form and remains a synonym of 
Asterolasia correifolia. Asterolasia correifolia is endemic to NSW. Plants from the Northern Tablelands (NSW) 
are formally described below as A. exasperata PR.Alvarez & Duretto while plants from the Carnarvon Range 

(i.e. all collections of A. correifolia from Qld) are formally described as A. sola Duretto & P.R.Alvarez, the only 
representative of the genus in Qld. 

Taxonomy 

Asterolasia correifolia (A.Juss.) Benth., Fl Austral. 1: 350 (1863) 

Basionym: Phebalium correifolium A.Juss., Mem. Soc. Hist. Paris 2:130,1.10 (1825), as correaefolium 

=Eriostemon correifolius (A.Juss.) RMuell., Fra^m. 1:105 (1859). 

Type citation: ‘in Herbario Musei Parisiensis, in quo praeter specimina plura ex porto Jackson relata, exat aliud 
e Paramata.... (ex notula manuscripta Reidlei)’. 

Type: ‘Paramata, Voyage aux Terres-Australes. Capitaine Baudin 180T (holotype: P 00337615; image 
seen, http://coldb.mnhn.fr/catalognumber/mnhn/p/p00337615; possible isotype P 00337614, image seen, 
http://coldb.mnhn.fr/catalognumber/mnhn/p/p00337614). 

=Actinostigma lanceolatum Turcz., Bull. Soc. Imp. Naturalistes Moscou 32(1): 259 (1859). Type: Nova Hollandia 
[Australia], Broaden (holo: KW 001000135, image seen, http://plants.jstor.org/stable/10.5555/al.ap.specimen. 

kw001000135). 

Erect shrub to 2.5 m tall. Stems with a dense indumentum of rusty to orange-brown stellate hairs; stellate 
hairs often stalked, rays usually 1.0-1.5 mm long. Leaves simple, alternate: petiole 5-11 mm long; lamina 
ovate, lanceolate or elliptic, 20-120 mm long, 11-45 mm wide, apex bluntly acute, base cuneate, margins 
entire; abaxial surface densely stellate-tomentose, with 1 or 2 layers a lighter coloured layer of smaller hairs 
overtopped by larger pigmented stalked hairs, stellate hairs with rays to 1.5 mm long, epidermis obscured 
or nearly so; adaxial surface sparsely stellate-hairy, glabrescent, becoming smooth. Inflorescence an axillary 
umbel of 4-10-1- flowers; peduncle absent or to 5.0 mm long; pedicels (5-)7-20 mm long. Flower 5-merous. 
Calyx inconspicuous. Petals (4.5-)5.5-7.5 mm long, cream to yellow; abaxial surface with hyaline stellate 
hairs; adaxial surface glabrous. Stamens 10; filaments glabrous; anthers 1.0-1.5 mm long. Carpels 5; ovary 
densely hairy with coarse stellate hairs; style glabrous. Cocci 3.5-4 mm long, 2.5-3 mm wide; densely hairy, 
beak obscured by hairs. Seed black, smooth. (Fig. 1) 

Diagnosis: Differs from Asterolasia exasperata and A. sola by having obviously stalked, stellate hairs with rays 
to 1.5 mm long on the stems and abaxial surface of the leaves (versus hair stalks absent or not obvious and rays 
to 0.5 mm long), ovate, lanceolate to elliptic leaves (versus elliptic to oblanceolate to obovate), an inflorescence 
of 5-10-1- flowers (versus 1-5 flowers) and densely hairy fruit (versus sparsely hairy). 

Typification: Jussieu (1825) cited only one specimen when describing Phebalium correifolium. A herbarium 

specimen collected on the 1801 Baudin Expedition and lodged at Museum national d’Histoire naturelle Paris 
(P00337615) was collected at ‘Paramata (sic) and is a good match for to the description and plate and can 
be considered to be the holotype. Another collection at Paris (P00337614) has a standard label indicating it 
was also collected on the 1801 Baudin Expedition but has no additional data or text. The two specimens look 
similar and may be part of the same gathering. 

Distribution: Asterolasia correifolia is endemic to NSW and is widely distributed in the North Coast and 
Central Coast, and on the Central and Southern Tablelands. 

Habitat: The species is usually found in wet forests in gullies or more shaded areas; populations tend to be very 
localised and the species can be locally dominant. 



A reassessment of Asterolasia correifolia (Rutaceae) Telopea 21: 381-389, 2018 383 

Fig. 1. Asterolasia correifolia: leaf and inflorescence variation, a-b Parramatta (Central Coast; Caley s.n. [NSW 654446]); 

c-d - Kuring-gai [Chase] NP (Central Coast; Dunn 6 [NSW 433972]); e - Narrabeen (Central Coast; Taylor 295 

[NSW262343]); f-g - Conglomerate SF (North Coast; Harden 93036\ NSW 277520]; h - Bagawa SF [North Coast; Bean 

2435 [BRIAQ501652]; i-j - Bulahdelah (North Coast; Rupp s.n. [NSW 374577]). a, c, e, f, h & I - habit, scale bar = 5 cm; 

b, g & j, detail abaxial leaf surface, scale bar = 0.25 cm; d, flower, scale bar = 0.66 cm. 
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Flowering and Fruiting: Flowering material has been collected in July, September and October, and fruiting 
material from October to December. 

Notes: Asterolasia correifolia shows substantial variation in leaf shape and size (Fig. 1). Leaf size may be 
dependent on the environment and/or age of the plants and different collections from the same area can 
be significantly different, for example at Bulahdelah. Plants from western Sydney to the Gosford and Glen 
Davis areas can have smaller, elliptic leaves with a very dense indumentum (epidermis not visible) on the 
abaxial surface (Fig. la-b). The holotype, protologue and associated plate of the species, and the type material 
of Actinostigma lanceolatum match this form. This form geographically overlaps with plants with larger, 
elliptic-lanceolate leaves (NE Sydney to the Myall River area; Fig. le, i-j), or medium-sized, lanceolate leaves 
(N Sydney to North Coast; Fig. Ic) that have a more open indumentum (epidermis visible) on the abaxial 
surface. In northern NSW, plants can have broadly ovate, small (Fig. If) to large (Fig. Ih) leaves with a dense or 

open indumentum on the abaxial surface. In addition, the number of flowers and length of the pedicles varies 
considerably (Fig. 1). Detailed population studies using morphological, ecological and molecular data would 
help resolve whether the variation seen warrants taxonomic recognition. 

Conservation status: The species is widespread, well represented in reserves, and does not appear to be 
threatened. 

Selected specimens (c. 75 seen): New South Wales; North Coast: Tweed River District, 28°20'S 153°22'E, Oct 
1900, R.A. Campbell s.n. (NSW 374574); Yabbra Picnic area, SofUrbenville,28°3TS 152°34'E, 16 Sep 2001,A.R. 
Bean 17960 (BRI, NSW); Above Sherwood Ck, Conglomerate SE, 30°05'S 153°03'E, 6 Sep 1993, G./. Harden 
93036 & D.W. Hardin (NSW); Bagawa SE, 12 km S of Glenreagh, 30°08'S 152°58"E, 10 Oct 1990, A.R. Bean 
2435 (BRI); Bulahdelah, 32°25'S 152°12’E, 21 Nov 1913, H.M.R. Rupp s.n. (NSW 374577); Watagan SE, 0.95 km 

S of Hunters Lookout, 32°58'S 151°25'E, 17 Jul 2003,/. Miles s.n. (NSW 713775); Central Coast: Parramatta, 
G. Caley s.n., 1801 (NSW 654446); Running Stream Creek, c. 3 miles ENE of Glen Davis, 26 Sep 1964, E.F. 
Constable 5111 (NSW); Wheeney Creek, Colo Shire, 33° 24'S 150° 45'E, 20 Oct 1984, A. Gunnell 16 &W. Bishop 

(NSW); In gully, beneath General St, Martin Drive, 2 km from turn off to West Head Road, Kuring-gai [Chase] 
NP, 33°40'S 151°15'E, 11 Oct 1984, C. Dunn 6 &J. Thomas (NSW); Deep Creek, Narrabeen, 33°43'E 151°22'E, 

2 Oct 1984, M.J. Taylor 295 & R.G. Coveny (NSW, P). 

Asterolasia exasperata PR.Alvarez Sr Duretto, sp. nov. 

Diagnosis: Differs from Asterolasia correifolia by having elliptic to oblanceolate to obovate leaves (versus ovate, 
lanceolate or elliptic) with short (rays to c. 0.25 mm long), compact white hairs on the abaxial surface (versus 
uneven, long hair [rays to 1.5 mm long]), and an inflorescence with 1-3 flowers (versus 5 or more flowers), 
shorter pedicels (2-7 mm long versus 7-15 mm), smaller, cream to pale yellow petals (2-4 mm long versus 4-5 
mm and white), and sparsely hairy fruit (versus densely hairy); and from A. sola by its shorter stellate hairs on the 
stems and leaves (rays to 0.25 mm long versus to 0.5 mm) and shorter petals (2-4.5 mm long versus 4-8 mm). 

Type: AUSTRALIA: New South Wales: North Coast: 2 Mile Creek, running N-S, parallel with Mt Lindsay 
Highway, N of Tenterfield, c. 3.6 km NW of Boonoo Boonoo Trig., 28°54’S 152°06’E, 21 Oct. 1998, B.J. Mole 
187 & C.A. Mole (holotype: NSW 682325; isotypes: BRI n.v., CANB 580239, MEL 2208047, NE 98543). 

Etymology: The epithet is derived from the Latin, exasperatus (covered with short hard points, roughened), 
and refers to the rough appearance of the stems and inflorescences relative to A. correifolia with its stalked and 
longer hairs giving it a soft appearance; and for the emotive expression of the principal author (and student) 
circumscribing their first novel species. 

Erect shrub to 3 m tall. Stems with a dense indumentum of rusty to orange-brown stellate hairs; stellate hairs 
not or obscurely stalked, rays to 0.25 mm long. Leaves simple, alternate: petiole 3-9 mm long; lamina elliptic 
to oblanceolate to obovate, (12-)22-30(-62) mm long, (10-)12-16 mm wide, apex obtuse or rounded, base 
cuneate, margins entire; abaxial surface with a dense layer of white stellate hairs with rays 0.1-0.2 mm long, 
and scattered slightly larger red-brown stellate hairs, epidermis obscured; adaxial surface sparsely stellate 
hairy, glabrescent, becoming smooth. Inflorescence an axillary umbel of up to 3 flowers; peduncle absent; 
pedicels (2-)3-7(-9) mm long. Elower 5-merous. Calyx inconspicuous. Petals (2-)3-4.5 mm long, cream to 
pale yellow; abaxial surface with hyaline stellate hairs; adaxial surface glabrous. Stamens 10; filaments glabrous; 
anthers 1.0-1.5 mm long. Carpels 5; ovary generally densely hairy with coarse stellate hairs interspersed by 
glabrous areas; style glabrous. Cocci 2.5-3.0 mm long, 2.1-2.5 mm wide, glabrous or with scattered stellate 
hairs; beak glabrous. Seed not seen. (Eig. 2) 
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Fig. 2. Asterolasia exasperata: a - habit; b - leaf abaxial surface detail; c - stem detail; d - flower; e - habit; f - fruit, a-d Mole 

187 (NSW 682325, Bald Rock NP); e-f Williams s.n. (NE80A, Gibraltar Range NP). Scale bar = 3 cm for a & e; 0.25 cm for 

b & c; 0.5 cm for d; 0.66 cm for f. 

Distribution: Asterolasia exasperata is endemic to NSW and is found in Bald Rock National Park, the Washpool 
and Gibraltar Range areas, and disjunctly in the Gloucester area to the south. 

Habitat: Asterolasia exasperata is usually found in gravelly or sandy soil in shrublands, woodland {Callitris- 
Banksia as well as Eucalyptus), dry and wet sclerophyll forest, usually on granite derived soils and often in 
riparian environments. Collection notes indicate the species is localised though often frequent where found. 

Flowering and Fruiting: Flowering material has been collected from August to November; and fruiting 
material in November. 

Conservation status: Asterolasia exasperata is known from few, widely dispersed collections and is found in 
a number of conservation areas including Bald Rock National Park. The data associated with most herbarium 

collections does not provide information on population size though the species was often noted to be locally 
common. Field surveys are required to accurately assess the conservation status of this species. 
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Additional specimens seen: New South Wales; Northern Tablelands: Bald Rock NP, southern Block, 28°52'S 
152°05'E, Oct 1997, L.M. Copeland 97-1009 (CANB n.v., NSW, NE); Washpool NP, 2 km on Washpool Rd from 
Gwydir Hwy, 29°16'S 152°22'E, 15 Sep 1991,/.B. Williams s.n (CANB n.v., NSW, NE); Haydens Trig., Washpool 
State Eorest,29°17'S 152°23'E,A.G. Floyd 907,21 Apr 1978 (BRI,NE); Washpool NP,c. 2 km NW of Coombadja 
Rd along Washpool Forest way, 29°28'S 152°18'E, 15 Aug 2003, L.M. Copeland 3592 & PJ. Clarke (CANB n.v., 
MEL n.v., NSW, NE); Road to Granites Lookout, Washpool NP, 29°29'S 152°20'E, 22 Oct 2014, P. Sherringham 
5 (NSW 988204); Track to Cedar Gully, Gibraltar Range NP, 29°28'S 152°2TE, 2 Nov 1999,/.B. Williams (NE); 
Track to Cedar Gully, Gibraltar Range NP, Coombadjha (Moogem) Road, 2 km N of Gwydir Hwy, 29°27'S 
152°19'E, 12 Nov 1999, J.B. Williams (BRI, NE); Gibraltar Range NP, c. 67 km E of Glen Innes on the Gwydir 

Highway, 2 Oct 1969, R. Coveny 2209 (NSW); 1 mile N of Berrico Trig, 11 miles SW of Gloucester, 32°09'S 
15H53'E, 1 Nov 1968, B.G. Briggs 2348 (NSW). 

Asterolasia sola Duretto & P.R.Alvarez, sp. nov. 

Diagnosis: Differs from Asterolasia correifolia by having elliptic to oblanceolate leaves (versus ovate, lanceolate 
or elliptic), with short (rays to c. 0.5 mm long), compact white hair on the abaxial surface (versus uneven, 
long hair [rays to 1.5 mm long]), an inflorescence of 3-5 flowers (versus 5 or more flowers), and larger petals 
(4-8 mm versus 4-5 mm); and from A. exasperata by the longer stellate hairs on the stems and leaves (to 
0.5 mm long versus to 0.25 mm) and longer petals (4-8 mm long versus 2-4 mm). 

Type: AUSTRALIA: Queensland; Leichardt District Coast: Carnarvon Gorge National Park, on side track 
to the Amphitheatre, 25°03'S 148°12'E, 17 July 2018, M.F. Duretto 5001 & A.S. ]ensz (holotype: NSW 1006080; 
isotype: BRI). 

Etymology: The epithet is derived from the Latin, solus (alone, single, sole), and refers to the isolated 
geographic nature of the species, being c. 600 km from other members of the genus, and it being the only 
species of Asterolasia found in Queensland. 

Erect shrub to 3.5 m tall. Stems with a dense indumentum of rusty to orange-brown stellate hairs; stellate 
hairs not or obscurely stalked, rays to 0.5 mm long. Leaves simple, alternate: petiole 3-7 mm long; lamina 
elliptic to oblanceolate, 26-61 mm long, 8-16 mm wide, apex obtuse or rounded, base cuneate, margins entire; 
abaxial surface with a dense layer of white stellate hairs with rays 0.1-0.2 mm long, and scattered slightly 
larger red-brown stellate hairs with rays to 0.5 mm long, epidermis obscured; adaxial sparsely stellate hairy, 
glabrescent, becoming smooth. Inflorescence an axillary umbel of 3-5 flowers, usually 1 flower opening at a 
time; peduncle absent; pedicel 2-17 mm long, lengthening significantly as flower opens. Flower 5-merous. 
Calyx inconspicuous. Petals 4-8 mm long, white; abaxial surface with hyaline stellate hairs, red; adaxial surface 
glabrous. Stamens 10; filaments glabrous; anthers 1.0 mm long. Carpels 5; ovary densely stellate hairy; style 
glabrous. Cocci 3 mm long, 2 mm wide, beaked, with scattered stellate hairs. Seed not seen. (Fig. 3) 

Distribution: Confined to the Carnarvon Range, Central Queensland. Most collections were collected near 
Carnarvon Creek in Carnarvon Gorge. 

Habitat: The four more recent wild collections have habitat information and in all cases the plant was found 
in a creek or on slopes very near a creek. The species has been found growing in sandy loam amongst water- 

worn rocks in woodland dominated by Casuarina cunninghamiana, and in Eucalyptus-Corymbia woodland 
on sandstone slopes. 

Flowering and Fruiting: Flowering material has been collected in July, September and October and fruiting 

material in July and October. A horticultural specimen collected at the Australian National Botanic Garden 
(Canberra) was flowering in May. 

Conservation status: Overall population size is unknown though one collection {Parris 9109) indicated only 

one plant was seen, and in 2018 two populations of three and c. 20 plants were observed {Duretto 5000,5001). 
Before an accurate conservation assessment can be made, surveys are required to ascertain the number of 
populations and individuals of this species. Although the known populations occur in Carnarvon Gorge 
National Park, they are found along heavily utilised tourist walking tracks that make the species potentially 
threatened by disturbance, weeds and pathogens. If current knowledge (two or three populations and < 30 
plants) is the extent of this species, then it would be assessed as Critically Endangered (lUCN 2017). 

Specimens seen: Queensland; Leichardt District: Carnarvon Ranges, Sep 1938, J.E. Young s.n. (BRI AQ 
1508430); Carnarvon Gorge NP,25°00'S 148°10'E,Sep 1979, W. Morley s.n. (BRI AQ314438); Carnarvon Gorge 
NP, 25°03'S 148°13'E, M. Parris 9109, 21 Oct 1986 (CANB); Australian National Botanic Gardens (origin - 
cuttings from M. Parris 9109), 3 May 1996,1.R. Telford 12088 (BRI n.v., CANB, PERTH n.v); Carnarvon Gorge 
National Park, at mouth of Boowinda Gorge, 25°02T2"S 148°10'24"E, 16 July 2018, M.F. Duretto 5000 & A.S. 
Jensz {BRl,mW). 
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Fig. 3. Asterolasia sola: a - habit; b - flower; c - fruit; d - stem detail; e - leaf abaxial surface detail, a-e Duretto 5001 (NSW 

1006080). Scale bar = 3 cm for a; 0.66 cm for b & c; 0.25 cm for d & d. 

Key to the 14 species and seven subspecies of Asterolasia found in 

eastern Australia (SA, Vic., NSW, ACT, Qld) 

This key is adapted from Orme & Duretto (2017) and the couplets leading to the subspecies of A. trymalioides 
are based on the key published by McDougal et al. (2016). Only A. asteriscophora subsp. albiflora (E Vic.; 
couplet 8), A. muricata (SA; couplet \), A. phebalioides (SA, W Vic.; couplet 15) and A. sola (Qld; couplet 6) do 
not occur in NSW. 

All Western Australian species have 1-4 carpels and a key to these species is provided by Wilson (2013) which 
was modified by Wege (2017) to incorporate new species concepts. 

1 Carpels 2, stellate-tomentose (SA).A. muricata 

1: Carpels 5, glabrous or stellate-tomentose (SA; Vic.; NSW; ACT; Qld).2 
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Flowers white to pale yellow, pedicellate, in 1-9-flowered clusters; 
leaves mostly >3 cm long, 5-30 mm wide, flat. 3 

Flowers usually bright yellow, sessile or pedicellate, solitary or in few-flowered clusters; 
leaves usually <3 cm long, 2-10 mm wide, with margins slightly recurved to revolute.9 

Leaf apex acuminate; petals 8-14 mm long .A. elegans 

Leaf apex obtuse to acute; petals 2-10 mm long .4 

Petals 2-4.5 mm long; abaxial surface of leaves smooth in appearance, 
hairs with rays to 0.25 mm long.A. exasperata 

Petals 4-10 mm long; abaxial surface of leaves hairy in appearance, 
hairs with rays to 1.0 or 1.5 mm long. 5 

Leaves with adaxial surface glabrous at maturity, abaxial surface stellate-tomentose .6 

Leaves with both surfaces stellate-tomentose at maturity. 7 

Leaves ovate, lanceolate or elliptic, apex bluntly acute; 
hairs with rays to 1.5 mm long (NSW) .A. correifolia 

Leaves elliptic to oblanceolate, apex obtuse or rounded; hairs with rays to 0.5 mm long (Qld).A. sola 

Petals 8-10 mm long; pedicels (5-)10-20(-30 with fruit) mm long; 
branchlets rusty-tomentose (NSW: NWS - Warrumbungle area) .A. hexapetala 

Petals 4-7 mm long; pedicels 2-7(-15 in A. asteriscophora,Y\c.) mm long; 
branchlets fawnish tomentose (NSW: NT - Nundle area, Tamworth district; Vic.) .8 

Leaves (6-)15-45(-55) mm long; inflorescence an umbel of 1-3 flowers, 
usually only 1 opening at a time; petals 6-7 mm long (NSW) .A. beckersii 

Leaves 4-16 mm long; inflorescence an umbel of 3-5 flowers; 
petals 4-6 mm long (Vic.) .A. asteriscophora subsp. albiflora 

Leaves narrow-oblong to oblong-cuneate (length:breadth ratio of 5-8:1), 
adaxial surface muricate, margins recurved.A. rivularis 

Leaves elliptic to spathulate, ± circular or obcordate to obovate (length:breadth ratio of 1-3:1), 
adaxial surface glabrous or stellate-hairy, margins recurved or flat. 10 

Flowers 1-8, pedicels 2-20 mm long at flowering; cocci beaked (Qld; NSW: NT, CT, ST; Vic.) . 11 

Flowers solitary, sessile or subsessile; cocci rounded or beaked (NSW: SC, CT, ST).13 

Leaves ± lanceolate to elliptic or oblanceolate, sometimes narrow-oblong, 4-35 mm long, 
adaxial surface sparsely or densely stellate; petiole terete, 2-7 mm long, not appressed 
to the stem; base of lamina often v-shaped on upper surface giving the appearance 
of an extended petiole (Qld; E NSW; Vic.) .A. asteriscophora subsp. asteriscophora 

Leaves obcordate to obdeltate, 7-20 mm long, adaxial surface densely stellate-hairy, 
shortly petiolate (<2 mm) or sessile; petiole when present somewhat thickened and flat, 
often appressed to the stem (NSW: NT, CT). (A. rupestris) 12 

Leaf margins not recurved (NSW: NT, Mt Kaputar NP; CT, Mt Canobolas) 
.A. rupestris subsp. rupestris 

Leaf margins strongly recurved (NSW: NT, Armidale area) .A. rupestris subsp. recurva 

Ovary glabrous; leaves 5-18 mm long (NSW: CT, Hartley area).A. buxifolia 

Ovary stellate-tomentose; leaves 3-10 mm long (SA; Vic.; NSW: S from Penrose) . 14 

Leaves broad-obovate or cuneate-obcordate, with margins not or slightly recurved, 
adaxial surface dull, glabrous to densely stellate-hairy; cocci beaked. 15 

Leaves elliptic to circular, with margins recurved/revolute, adaxial surface glossy, 
glabrous or sparsely stellate-hairy or hispidulous; cocci not beaked; south from the 
A.C.T and the Budawang Ra. (E Vic.; ACT; NSW: SC, ST).(A. trymalioides) 16 
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15 Leaves scattered along branches, broad obovate, distinctly discolorous with the 
abaxial surface lighter and with a denser indumentum; cocci hirsute (NSW: CT) .A. buckinghamii 

15: Leaves congested at the ends of branches, cuneate-obcordate, not discolorous, 
densely tomentose on both surfaces; cocci glabrous (SA; W Vic.). A. phebalioides 

16 Leaves, stems and especially new growth densely covered in stalked, stellate hairs up to 
1.5 mm diam., with stalks up to 1.7 mm long and hair rays up to 1.5 mm diam., 
the stalks persisting as sparse to moderately dense tubercles or short bristles 
(ACT; NSW: ST, Tinderry Range; Vic.: Bowen Range) . A. trymalioides subsp. villosa 

16: Leaves and stems variously hairy when young but stalks of stellate hairs, when retained, 
mostly < 0.5 mm long (very rarely to 0.9 mm) and hair rays 0.3-0.9 mm diam., 
adaxial surface of leaves soon glabrous, but with scattered tubercles 
(NSW &: Vic.: Australian Alps; NSW: also, Morton NP) . 17 

17 Erect shrub to 2 m tall; petals bright yellow, usually 7.5-10 mm long; recurved leaf margins 
usually covering up to 10% of the abaxial surface; style mostly >3 mm long; 
stigma to 0.8 mm diam. when fully expanded (NSW: Morton NP).A. trymalioides subsp. areniticola 

17: Prostrate or low shrub; petals dull yellow, usually 5-6 mm long; recurved leaf margins 
covering c. 20% or more of the abaxial surface; style mostly <3 mm long; 
stigma >1.3 mm diam. (NSW &:Vic.: Australian Alps).A. trymalioides subsp. trymalioides 
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